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1. INTRODUCTION 
 
“SAFE & SECURE WORKING ENVIRONMENT FOR ALL 
WORKERS BY 2030” 
 
 Is one of the targets (taget8.8) to achieve the Sustainable Development 
Goals.1 
 
 Throughout the world maximum adults spend most of their waking hours 
in work. Although a job or work provides financial benefit, happiness and self-
esteem, people suffer a variety of hazards owing to physical, chemical, biological 
factors as well as adverse ergonomic conditions.2 WHO reports that each year an 
estimated 160 million new cases of work related illness occur and takes 1.7 
million lives, accounting for 3% of all deaths.2 Salt industry is one of the most 
unorganised sectors in India and the Salt Pan workers suffer a lot of health 
problems owing to the working environment.3,4 
 
1.1 GLOBAL SCENARIO 
 With over 2000 million tons of salt produced yearly, the process of this 
industry carries major global significance. The salt industry is dominated by 5 
nations – China, US, India, Canada and Germany. United States and China 
contribute to 40% of the total production.5India is the 3rd largest salt producing 
country in the world after China and USA. Solar salt production is the most 
widely practiced method of salt production. While the salt production in US and 
china is modern and mechanised, in India it is still labour oriented. However there 
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is lack of studies on the health hazards faced by salt workers in these developed 
countries. 
 
1.2 INDIAN SCENARIO 
 Salt production is done over 6.09 lakh acres involving about 11799 salt 
manufacturers all over the country. 6Above 1.11 lakh labours are employed daily 
in the salt industry on an average.6 More than 90% of the total production is 
contributed by the private sector.  Salt is a central subject in the constitution of 
India.7 Salt Pan Workers or Salt reclamation workers come under Family 9329 – 
(Manufacturing Labours, not elsewhere classified) in the National Classification 
of Occupation – 2015.8 Average annual production of salt in India is 215.8 lakh 
tons.6 Gujarat is the leading producer and Tamil Nadu stands third next to 
Rajasthan.7 The environment and conditions in the work place have important 
implications in relation to worker’s health. 
 
1.3 TAMIL NADU SCENARIO 
 Tamil Nadu State is endowed with the second longest coastline, about 
1,000 km (13% of the country’s coastline). In Tamil Nadu salt production takes 
place in the coastal districts of Villupuram, Kancheepuram, Nagapattinam, 
Ramanathapuram, Thoothukudi and Kanyakumari. These coastal districts have 
unique physical, social, ecological and environmental features that influence and 
are influenced by salt production, salt producers, and workers. Tamil Nadu 
contributes to 11.16% of total production in India. It contributes to 86 % of the 
total production in the Southern States.9         
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 An estimation of salt workers in Tamil Nadu is extremely difficult. Given 
that there are different typologies of saltpans, producers have different ways of 
operating the salt pans, especially engagement of labourers. 
 
1.4 THOOTHUKUDI SCENARIO: 
 Thoothukudi is the largest Salt producing district of Tamil Nadu.It 
contributes to 14% of India’s and 70% of Tamil Nadu’s salt production.9 It is well 
connected by three major routes of transport – roadways, railways, seaways and 
airport as well favouring the development of salt industry.10 The traditional solar 
salt production is followed in Thoothukudi which is solely dependent on the salt 
pan workers for the work force. Salt industry in Thoothukudi is one of the 
unorganised sectors. The labour force in Thoothukudi is highly skilled but still the 
salt pan workers are working as daily wage labourers for meagre wages which 
also has an important implication on their health status.11 
 
1.5 MORBIDITY 
 WHO defines Morbidity “as any departure, subjective or objective from a 
state of physiological wellbeing”.12 In the sixth report of WHO expert committee 
on health statistics, “morbidity is measured in terms of three units: persons who 
were ill, illness {period or spell of illness} that these persons experienced and 
duration {days, weeks etc.} of this illness.”12 
 
 The salt pan workers are forced to work in an environment where they are 
constantly exposed to the radiant heat energy of sun and the high concentration of 
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salt in the immediate atmosphere making them susceptible to wide variety of 
morbidities- which includes ocular, dermal, musculoskeletal, urinary, respiratory 
and psychosocial morbidities. 
 
 While the recently developed National iodine deficiency disorder control 
programme and the innovation of double fortification of iron and iodine the salt 
department, Ministry of industry & commerce is making all steps to promote 
capital investment and technology up gradation. Of late, the industry is 
experiencing shortage of labour due to the harsh and challenging environment. 
Although the salt commissioner is taking steps for the labour welfare activities 
and sponsoring financial assistance to salt works damaged by natural calamities, 
there is still a lack of a better working environment for the salt pan workers in the 
unorganised sectors. According to the global assessment of burden of disease 
from environmental risks – premature death and disease can be prevented through 
healthier environments.13 Therefore it is important to understand the effect of 
working environment on the health of salt pan workers who are the back bone of 
this industry. 
 
  
Justification 
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2. JUSTIFICATION 
 
 Despite the fact that salt pan workers are given priority as an occupational 
group in National Occupational Health Program, 14 there is still paucity on the 
epidemiological data on the health status of salt workers throughout India and 
particularly in Tamil Nadu.  
 Very few studies have documented the morbidity among salt pan workers in 
Tamil Nadu. The present study aims to assess the morbidity profile and 
occupational hazards of salt pan workers and thereby also study the factors 
influencing the morbidity profile. Hence paves way to improvise the working 
environment of the salt pan workers 
 
  
Objectives 
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3. OBJECTIVES 
 
 PRIMARY OBJECTIVE 
To assess the morbidity profile of salt pan workers of Thoothukudi district 
 
 SECONDARY OBJECTIVE 
To identify the factors influencing the morbidity profile of salt pan workers 
of Thoothukudi 
 
 
  
Review of Literature 
  
7 
 
4. REVIEW OF LITERATURE 
4.1. INTRODUCTION 
 Salt generally refers to common salt or sodium chloride that is absolutely 
necessary for human life. Salt has a wide variety of uses- apart from its use in 
cooking it has diverse industrial uses as well. Appearing as item no. 58 of the 
union list of the seventh schedule, 7it falls under the list of central subjects in the 
Indian Constitution, However the welfare of the salt pan workers comes as a state 
subject.  There is a saying among salt pan workers – “if you are a salt pan 
worker, you have 3 ways to die: first gangrene, second tuberculosis or third 
blindness”.15 This reflects the poor plight of the salt pan workers.  
 
4.2. SCENARIO OF SALT PAN WORKERS IN DEVELOPED 
COUNTRIES 
 Kansas, Utah, Louisiana and Michigan are the main states in the USA in 
which salt of good quality is produced.16 In these places the Labour department 
ensures that the manual salt pan workers work in a comfortable environment and 
they take initiatives to ensure manual salt pan workers stay constantly supplied 
with specified safety equipment.17 
 
 The salt production technique in France is almost analogous to that 
practiced in India. However there is lack of studies mentioning the hardship and 
health hazards faced by the salt workers like in India.17  
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4.3 .SALT PRODUCTION 
  “UPPILLA ( uppu- salt) PANDAM KUPPAIYILE “ is a well-known 
Tamil proverb and the usefulness of salt is revealed from this proverb meaning 
throw away the food without salt. Salt has an indispensable role in a man’s life. It 
is very difficult for man to sustain life without salt. Man first came to know about 
salt when seawater accidentally collected in pits got evaporated forming a white 
layer which was nothing but salt and found it to be tasting good. This is how the 
solar salt production started. 
 
 Salt production in India and particularly Tamil Nadu is by solar salt 
production process. Both the pre-production process as well as the production 
process is labour intensive. In Thoothukudi district, salt pan workers are involved 
in both these process.11, 16 
 
4.3.1. PRE PRODUCTION PROCESS  
 This initial phase is as demanding as the actual salt production 
process.16The salt pans are situated near the sea or near the back waters for the 
easy access to sea water. Motors are installed for pumping sea water into the pans 
which are operated by the salt workers. The salt pan workers are initially involved 
in clearing the vegetation and the wastes in the empty lands collected due to the 
recent monsoon rains.17Once the cleaning is done with, the workers are required 
to make the salt pan levelled and smooth by spurting water over it, 11, 18 sometimes 
it may happen that they do this work by stamping the land with their bare foots 
making them susceptible to skin problems like cracking of feet and they even 
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develop ulcers.  It is a prerequisite for the initiation of salt production as the land 
needs to be even and impermeable. They also ensure a natural clay bottom - if not 
the sea water may percolate impeding the entire Salt production process.17 
 
4.3.2. SALT PRODUCTION PROCESS 
            The entire process can be grouped into 2 broad categories- that process 
that occurs in the salt pans and that occurs in the salt processing unit.  
 
4.3.2.1 PROCESS IN THE SALT PAN: 
 The salt pans are termed as “UPPALAM” in Tamil.  The salt pans are 
constructed in the shape of squares with measurement of 20-25 feet and 60-90 cm 
deep.19 The workers construct them in series in such a manner that brine (sea 
water rich in salt) can be made to move from one salt pan to another for 
concentration. This type of system is known as Multi Pond System.17The salt 
pans or ponds (also called as salterns) are divided into 2 basic groups: 
 
Evaporating ponds –  
 Sea water/ brine is made to evaporate up to a point and is concentrated up 
till a saturation point in terms of Sodium Chloride. 
Crystallisers –  
 These are the ponds where the concentrated brine from the evaporating 
pans is allowed to get crystallised via further evaporation of the brine. The 
procedure is designated as “crystal reshuffling”.18 Once the brine is pumped by 
the workers through the installed motors into the first pan where the sea water is 
concentrated by evaporation for a period of 3-5 days. Then the workers let out the 
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brine into the 2nd, 3rd and 4th pans subsequently.18These processes require 
extensive manual labour, making the workers susceptible to musculoskeletal 
problems.  In the 4th pan where the concentration of the brine is high, sodium 
chloride separates into white crystals. The Brine workers separate the white 
crystals so collected by wooden shovels with long handles – the process is known 
as “scrapping of salt”.18,19 Mostly male workers are involved in this process; 
however few female brine workers also forced to do such strenuous works. 
Handling these shovels causes callosity of palms. It is mandatory for the brine 
workers to work in hot sunlight and extreme temperature making them susceptible 
to eye problems due to the glare from the crystals so formed which lie at the 
bottom of the salt pans, reflecting the sunlight, 19Skin problems like dermal ulcers, 
fungal infection because they usually work with their legs submerged in the 
brine.19 Since the workers are required to use shovels, spades in these processes 
they are at risk of accidental injuries from these instruments. The harsh and hot 
environment, inadequate accessibility to drinking water makes them at risk of 
renal and urinary problems.20 Also frequently they develop headache, giddiness 
due to the strenuous manual labour in the hot sun. Women are frequently 
susceptible as they are anaemic.19 
 
 The scrapped salt is then collected into the corners of the pans and is 
heaped into huge mountains – termed as “Heaping of Salt”. 21 Mostly females are 
required to carry the scrapped salt in large pans in their heads and dump them into 
heaps. 
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 The specialists working in the brine pans (water with high concentration of 
salt) situated far from the processing plants are characterised as “BRINE 
WORKERS”.19, 20  
 
4.3.2.2. PROCESS IN THE SALT PROCESSING/ MILLING PLANT: 
 The salt once heaped is collected again by the workers either manually or 
dumped into tractors and taken into the processing / milling plants located far 
away from the salt pans.21These workers will again load the packed salt back into 
the vehicles for transport for sale.  Those labourers working with dry salt in the 
region of salt processing plants are characterised as “NON BRINE 
WORKERS”.19, 20 
 
 In the processing unit the raw salt is then made to undergo various 
processes like crushing, grinding and milling in order to make the big salt crystals 
into smaller ones and still more finer. In the plant iodine in the (form of potassium 
iodate) in titrated doses is also added while milling the salt. In few plants salt is 
again grounded into powder. 21 
 
 Once the salt is ready to be packed the salt is sent through pipelines into 
the packing plants termed as “Packing Units”. The Non brine workers are 
involved in regulating the packing .They collect them, arrange them and transfer 
to the storage area.22 
 
 Once the packing process is completed the salt packets – both crystal salt 
and powdered salt are arranged in rows and sealed in gunny bags again mostly by 
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female workers. Male non brine workers will then load these huge gunny bags 
with salt packets into Lorries, tractors or other vehicles for sales.21 
 
       The salt pan workers usually work for all the 7 days a week. His/her absence 
will lead to loss of wages for the day.  In some places, usually Sunday is given 
week off. Average working hours per day for the salt pan workers is between 6-8 
hours. Many times they work for 8-10 hours a day22 
 
4.3.3.   HEALTH PROBLEMS FACED BY SALT PAN WORKERS 
4.3.3.1 .SKIN PROBLEMS 
        Both the Brine as well as Non brine workers are continually exposed to salt 
as well as the impurities during the salt production process. They are vulnerable to 
multiple skin problems like itching & dryness of skin and burning sensation as the 
skin of these workers are covered by salt particles as well as the radiant heat of 
sun, fungal infection in their legs, cracks and fissures because the brine workers 
keep their foot dipped in the salt rich water.4, 19, 25 The salt pan workers also 
frequently encounter traumatic ulcers while collecting the salt crystals using 
shovels and spades in the hands and legs. 4Hyperkeratosis and callosity of palms 
and soles are due to handling of these instruments.4 Raman sachdev et al revealed 
44% prevalence of dermatological symptoms among 865 salt pan workers in 
which itching and thickening of skin were prevalent in 8% of the participants4. 
The study conducted in Marakkanam revealed comparatively lesser prevalence of 
dermal symptoms – only 9%.18Bhattacharya et al study revealed a 65% of study 
participants suffering dermal symptoms.23 The salt workers also don’t use 
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personal protective measures in many places which make them susceptible to 
many other skin problems like blisters, burns,warts, hyperkeratosis and callosity 
due to handling of instruments.16 
 
4.3.3.2. MUSCULOSKELETAL PROBLEMS 
       The salt production process involves extensive manual labour in every stage 
from the initial process of getting the pans ready till the loading of salt packets for 
transport. Long hours of working in the salt pan, handling of instruments and 
machineries, carrying the heaped salt from the pans to the processing unit in large 
baskets over their head and finally loading the gunny bags21,22 containing salt 
packets into the vehicles make them more liable to develop Musculoskeletal 
problems like low back pain, joint pain in larger joints like knee, ankle, elbow and 
shoulder and muscular sprains.23Out of 865 salt pan workers 23% had 
musculoskeletal problems in the study conducted in Rajasthan by Raman sachdev 
et al.4  The prevalence of musculoskeletal disorders was 45 % in the study 
conducted in Bhavnagar by Bhattacharya.24 the most reported problem in 
Marakkanam study , with a prevalence of 62% was Musculoskeletal problems.19 
 
4.3.3.3. EYE PROBLEMS 
          The pre-production phase and the salt production phase till the raw salt 
heaping involves the salt pan workers to be constantly exposed to the light and 
heat of the sun. The white salt crystals once crystallised which lie at the bottom of 
the salt pan have a tendency to reflect the sunlight. This causes glare and irritation 
to the eyes, pain in the eyes, watering of eyes. Also the workers develop redness, 
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burning sensation of the eyes and even pain in the eyes.4, 18 Due to the persistent 
contact with sun’s rays there is also development of Pterygium and acceleration of 
cataract.20, 25 They are also at risk of corneal ulcer while clearing the vegetation in 
the preproduction phase. Those workers who wear goggles for protection are less 
susceptible than those who do not.19 In a study conducted by Raman sachdev et al, 
the prevalence of ophthalmic symptoms was 60.7%.4 Glare was the commonest 
reported ophthalmic symptom in the study.4 In a study by Cherian et al done at 
Marakkanam also the prevalence of ophthalmic symptom was high, nearly 
45%.18In a study conducted among  female salt pan workers of Bhavnagar, it was 
revealed that 56% of the study participants were suffering from one or more 
ophthalmic problems. Similar eye problems were also reported in other outdoor 
occupations like fishermen, stone quarry workers also.26, 27 
 
4.3.3.4. RESPIRATORY PROBLEMS 
 The salt pan workers who are working in the processing units are exposed 
to salt dust particles in their immediate vicinity.19 The dust particles float in the 
environment and the workers frequently develop cough, chest tightness, sneezing 
and running nose. The study – morbidity pattern of desert population engaged in 
salt production in Rajasthan   by Haldiya KR et al3 revealed that salt workers are 
at risk of respiratory illness. Bhattacharya et al study showed that nearly 19% of 
participants suffered respiratory problems.23 
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4.3.3.5 .HYPERTENSION  
 Many of the salt processing plants in India are not completely closed and 
with improper ventilation which makes the salt particles float in the vicinity of the 
workers. Salt pan workers are inhaling the salt dust particles floating in their 
environment.28 The salt particles are pushed up by the mucociliary current from 
the respiratory passages into the GIT which in turn reach the plasma and causes 
expansion of extra cellular fluid and  liable to increase the blood pressure.29,30 A 
study conducted in Rajasthan among 2104 people revealed significant increase in 
urinary sodium excretion and pH.31 In a study conducted by Haldiya et al it was 
observed that  the prevalence of Hypertension  in brine workers  having ulcers 
was 15.6% while the prevalence of Hypertension  in brine workers not having 
dermal ulcers was 4.3% and the study claimed that this association may be due to 
the damaged skin absorbing salt.25. Amutha Jaisheeba et al in their study observed 
that there were about 13.3% of high blood pressure cases in 11-20 years of 
experienced male workers but in case of workers with 21-30 years of experience 
the percentage of high blood pressure cases increased to 36.9%.32 Similar trends 
had been observed in case of female workers also. The mean blood pressure 
observed among the workers showed that there was a significant raise in both 
systolic pressure and diastolic pressure as the year of experience of the workers 
increased. However age related increase of blood pressure was not taken into 
consideration. 
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4.3.3.6. URINARY PROBLEMS 
        The long working hours in the hot temperature, less frequent and duration of 
intervals, inadequate potable water for drinking makes the salt pan workers 
susceptible to urinary tract problems due to inadequate hydration. 22Toilet 
facilities are unavailable in the work spots and women find it extremely difficult 
to cope up with these working conditions.11 Also they have less accessibility to 
clean and closed toilets. There is also evidence of prevalence of chronic kidney 
disease among these groups of workers.24 
 
4.3.3.7. PSYCHOSOCIAL PROBLEMS 
        The salt pan workers are not happy with their odd working hours in the salt 
pans which make them give inadequate care to their children. 11Also in many of 
the salt pans both the husband and wife together to earn their livelihood. From the 
owner’s point of view, this arrangement brings in responsibility at the household 
level, and the work gets done by sharing within family. The minimal wages push 
them into a cycle of debt. Natural calamities like Tsunami, unexpected rains 
render them jobless also during those times. These factors make them vulnerable 
to psychosocial problems.17 
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4.3.3.8. OTHER SYMPTOMS 
 The salt pan workers owing to their inadequate wages are many a time 
undernourished and anaemic. Owing to the long working hours in a harsh working 
environment they develop symptoms like headache, giddiness, easy 
fatigability.4,18 The women are paid less as compared to the men in spite of them 
expected to work as much as the men. There has been gender discrimination in 
this issue.11 
 
4.3.4. WELFARE SCHEMES 
NAMAK MAZDOOR AWAS YOJANA 
 The scheme was launched in 2003 in a view to improve the living 
standards of the salt pan workers.  In Tamil Nadu, it was proposed to construct 
735 houses in 10th Plan. The scheme is to be continued from the 11th plan 
beginning from April 2007.6, 11 
 
NAMAK MAZDOOOR SWASTHIYA BIMA YOJANA 
 This is also a central scheme started in 2005 to provide housing and for 
technology up gradation.6  
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CHILDREN REWARD SCHEME 
 In this scheme cash rewards are granted to the children of salt workers. The 
scope of this scheme is to provide 1200 rewards in every academic year in 
Chennai to the meritorious children to meet their educational expenses. There has 
also been controversy that only 9 cash rewards was given in the year  
2006-2007.6,11 
 
UNORGANISED MANUAL LABOUR WELFARE BOARD 
 The workers engaged in salt pans are also considered as unorganised 
manual labourers. These Unorganised Manual Labour Welfare Boards provide 
welfare measures /schemes like accident insurance, educational assistance to 
children, marriage assistance, maternity assistance, pension schemes, etc. The 
intention of the scheme is good, but it needs to be streamlined to reach and benefit 
all the manual labourers involved in different types of works.6, 11 
 
  
Methodology 
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5. METHODOLOGY 
 
5.1. STUDY DESIGN 
 The study was conducted as a community based cross sectional study to 
assess the morbidity profile of salt pan workers of Thoothukudi District 
 
5.2. STUDY AREA 
 The community based cross sectional study was conducted in a selected 
salt pan in Thoothukudi district in Tamil Nadu, India.  
 
5.3 STUDY PERIOD 
 The study was carried out from March 2017 to August 2018. The period of 
field study was from July 2017 to January 2018. 
 
5.4 STUDY POPULATION 
 The study population comprised of salt pan workers from a selected salt 
pan in Thoothukudi. 
 
5.5 INCLUSION CRITERIA 
 All the Salt Pan workers who were working for More than 2 Years 
 Both the sexes of Age >15 years and ≤60 years 
 Those who are giving informed consent 
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5.6 EXCLUSION CRITERIA 
 Those who were not present at the salt pan even after 2 visits. 
 
5.7 SAMPLE SIZE 
Sample size was calculated using the formula:   
     Zα2pq 
    N =  
         d2 
 
Where,                                                        
 Zα is the standard normal deviate corresponding to 95% confidence interval 
(=1.96) 
 p is the proportion of target population estimated to have a particular                                        
characteristic, q is (100- p)\ 
 d is the relative precision (desired or maximum allowable difference from 
true proportion)  
 
 The sample size was calculated based on the study “work – related health 
problems in salt workers of Rajasthan , India”,4 prevalence of  hypertension was 
12%(Hypertension was the least prevalent morbidity in the study) absolute 
precision – 5%, with 10% excess sampling to account for non- response, sample 
size is derived. 
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      1.96*1.96*12*88 
                     Sample size N  =  
       5*5  
 
     = 169 + 10% of 169(Non response rate) 
 
     = 169 + 17 
 
    N  = 186 
 
 
5.8 SAMPLING METHOD 
Multi stage sampling method 
 
 
5.9 STUDY TOOL 
 The study was conducted as an interview with each participant using a 
semi structured pretested questionnaire. After review of previous studies of salt 
pan workers the questionnaire was designed which had 2 sections as well as 
anthropometric measurements, measurement of blood pressure and measurement 
of random blood sugar. The questionnaire for the current study had 3 sections 
STAGE 1
• List of all salt pans  in thoothukudi district was 
obtained from the salt pan workers association of  
which 1 was selected randomly
STAGE 2
• in the selected salt pan permission was obtained .all the salt 
pan workers working in the selected salt pan were enlisted 
and using computer generated random numbers 186 salt pan 
workers were selected and interviewed  
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Section 1  :  Socio Demographic Details -which include age, sex, marital status, 
religion, literacy,  Nature of the work in salt pans  – whether brine / non brine salt 
worker, smoking and alcohol intake, working hours etc. 
 
Section 2: Health problems - which includes dermatological problems, 
ophthalmic problems, musculoskeletal problems, menstrual problems, urinary 
tract problems, psychosocial problems in the last 3 months, previous history of 
any accidental injuries, knowledge and use of personal protective measures, etc. 
 
Section 3:  
CLINICAL EXAMINATION: 
 Salt pan workers were examined for Cataract, Pterygium, callosity, dermal 
ulcers, and fungal infection. 
 Standing Height was measured using a stadiometer in centimetres. Weight 
was measured using Digital weighing machine in Kilograms. 
 Body Mass Index was categorised based on WHO guidelines as 
underweight, Normal, Pre obese, Obese Class I, Obese Class II and Obese 
Class III.(Annexure – 4) 
  Blood Pressure was measured in the right upper arm, in sitting posture, 
using sphygmomanometer in mm of Hg. The average of 2 readings taken 5 
minutes apart was taken into account. Joint National Committee VIII used 
to grade Hypertension.(Annexure – 5) 
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 Laboratory technicians who had completed DMLT (Diploma in Medical 
Laboratory Technology) were employed to collect venous blood sample to check 
Random Blood Sugar under the investigator’s supervision. 
 
 After allaying the anxiety by explaining the procedure, the subjects in a 
comfortable sitting position, under strict aseptic precautions phlebotomy was done 
in a vein of the upper forearm using disposable syringe. 1 ml of blood was 
collected from all the study participants. The blood samples were collected in a 
fresh clean bar coded tubes for the purpose of blood sample collection. 
Homeostasis was achieved by applying pressure over the site for few seconds 
followed by band – aid application . 
 
 A Team of 2 doctors verified the consent forms who conducted the 
interview in the local language which included the primary investigator. 
 
EMERGENCY KIT 
 A kit containing adrenaline ampoules, disposable syringes, normal saline, 
intravenous infusion set and intravenous catheter had been kept in hand for 
emergency situations like pain shock.  
 
 Refreshments were provided to the subjects. 
 
WASTE MANAGEMENT 
 Biomedical waste produced were blood soiled cotton, disposable syringes 
and needles. General wastes were syringe covers, biscuit covers and Band-Aid 
24 
 
sticker peel-offs. The wastes were collected in three separate baskets with bags 
one for soiled cotton, one for used syringes and one for general wastes. The 
needles were collected in the hub cutter. General wastes were disposed at the 
nearby waste collection point. Biomedical waste bags were disposed through 
respective Government health care facility.   
 
5.10 OPERATIONAL DEFINITIONS 
AGE :   Completed age in years was considered at the time of the interview  
SEX :    Sex was documented as male, female or transgender 
RELIGION  :  was noted as Hindu, Christian, Muslim and others 
 
EDUCATIONAL STATUS:  
i. ILLITERATE - a person who cannot read or write in any language  
ii. PRIMARY SCHOOL EDUCATION- a person who had a formal school 
education up to fifth standard  
iii. MIDDLE SCHOOL EDUCATION – a person who had a formal school 
education up to eighth standard 
iv. HIGH SCHOOL EDUCATION- a person who had a formal school 
education up to tenth standard 
v. HIGHER SECONDARY SCHOOL EDUCATION- a person who had a 
formal school education up to twelfth standard 
vi. DEGREE/DIPLOMA – a person who has completed any degree or a 
diploma course  
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MARITAL STATUS:  
 Marital status comprised of married, single, widowed, divorced/ separated 
categories.  
 
NATURE OF THE WORK:  
i. BRINE WORKER – any person who works in the Brine pans / salt pans 
(BRINE- sea water with high concentration of salt ) which are situated 
away from the processing unit or plants  
ii. NON BRINE WORKER- Any person who works in the salt processing 
units or plants which are situated far away from the salt pans  
 
SMOKER  
 Any individual who stated that he is a smoker, irrespective of whether he 
smoked beedi or cigarette and the count was considered as a smoker. 
 
ALCOHOLIC: 
 Any individual who declared that he consumes alcohol, regardless of the 
frequency and the type consumed was considered as an alcoholic during the study.  
 
MORBIDITY PROFILE: 
i. OPTHALMIC PROBLEMS  
 A salt pan worker with complaints of glare, redness, burning sensation, 
excessive watering, diminished vision, photophobia, excessive watering of eyes is 
taken into account as suffering from ophthalmic problems 
26 
 
 
ii. DERMATOLOGICAL PROBLEMS 
 A salt pan worker with complaints of any ulcers over any part of the body, 
skin thickening, cracks over the feet, burning sensation over arms & feet, dryness 
over the body parts, or found to have ulcers, callosities etc is noted as suffering 
from dermatological problems. 
 
iii. MUSCULOSKELETAL PROBLEMS 
 A salt pan worker who is complaining of pain in the major joints like neck, 
shoulder, elbow, wrist, knee, hip, ankle and back pain, weakness is considered as 
having musculoskeletal problems.  
 
iv. URINARY TRACT PROBLEMS 
 A salt pan worker who has complaints of burning micturition and 
frequency of micturition is included in the study as having urinary tract problems 
 
v. RESPIRATORY PROBLEMS 
 A salt pan worker having cough with or without expectoration, dyspnoea, 
running nose and chest tightness is taken into consideration as having respiratory 
problem 
 
vi. GYNEACOLOGICAL PROBLEMS 
 A female salt pan worker with complaints of white discharge per vaginum 
and irregular menstrual cycles is considered to have gynaecological problems 
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vii. PSYCHOSOCIAL PROBLEMS 
 Any salt pan workers with features of depression and stress with rain is 
considered to have psychosocial problems 
 
viii. ACCIDENTAL INJURIES 
 Any worker who had injuries with instruments while working in the brine 
pan or in the processing unit is considered to have had accidental injuries  
 
ix. NON COMMUNICABLE DISEASES 
 Any salt pan worker suffering from diseases like Diabetes, Hypertension, 
Stroke/ CVA, bronchial asthma were taken into consideration for the study.  
 
x. HEALTH SEEKING BEHAVIOUR 
 The attitude of a person to take any corrective measures to resolve ill        
health. The person may seek to go to a Government or a private health care 
facility or may sought to go for native treatments available. 
 
5.11.   DATA COLLECTION AND METHODS 
 Data collection was done in the study area after obtaining permission from 
the Director, Institute of community medicine and The Dean, Madras Medical 
College, the owner of the selected salt pan and ethics approval of Institutional 
Ethics committee.  
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 List of all the salt pan workers in the selected salt pan obtained. Their 
personal details and address got. A brief introduction of the researcher and 
information about the study was given to each participant.  
 
 After obtaining informed consent, relevant information was obtained from 
the participant using the pre tested semi structured questionnaire in the local 
language (Tamil) which the participant is able to understand. Questions were read 
out to the study subjects in exactly the same order as listed in the questionnaire 
and sufficient time was given to the subjects to respond. If the study subjects 
haven’t understood the question, the question was repeated in the same manner 
without probing for the answer. 
 
 After obtaining the relevant information, anthropometry was measured. 
Blood pressure and Random blood sugar were measured after explaining the 
participants about the procedures.  
 
5.12. SERVICES RENDERED 
 The participant’s health status was assessed and drugs were given for 
ailments like URI, Gastritis, dermal ulcers, worm infestations, low back ache, 
arthritis etc. Salt pan workers with high Random blood sugar and Blood pressure 
were referred to the nearby primary health centres with appropriate referral slips. 
Health education was given to the salt pan workers on personal hygiene and also 
about the importance of wearing personal protective measures.  
 
  
Data entry & Analysis 
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6. DATA ENTRY & ANALYSIS 
 
6.1. DATA ENTRY  
 The data obtained from the salt pan workers were entered in Microsoft 
Excel 2010 and Master Chart framed. The data entered were double checked for 
any errors. The data from the master chart was exported to Statistical Package for 
Social Sciences (SPSS) version 16 for analysis. 
 
6.2. DATA ANALYSIS  
 Continuous variables were presented in the form of descriptive statistics 
(mean and standard deviation) and categorical variables in the form of frequency 
distributions and percentages. Association between categorical variables were 
tested using Chi square tests and Fisher exact tests. Multivariate analysis with 
binary logistic regression was performed to elucidate the predictors of the 
dependent categorical variable.       
 
6.3. DATA PRESENTATION  
 The distributions of categorical data in the study population were 
represented by tables, pie chart and bar charts.  
  
Results 
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7. ANALYSIS & RESULTS 
 This cross sectional study was conducted among 186 salt pan workers of 
Thoothukudi who were selected by multistage random sampling. The study 
included salt pan workers of both sexes between 15 – 60 years who were working 
more than 2 years in salt pans.  
 
The results are discussed in the following sequence: 
I. Socio demographic profile 
II. Work profile 
III. Morbidity profile 
 
7.1. SOCIO DEMOGRAPHIC PROFILE OF THE SALT PAN WORKERS 
 
Table 1: Frequency distribution of Socio demographic profile of the Salt Pan 
Workers 
S.no Variable Frequency N=186 Percentage 
1 Age Group   
 15-30 years 56 30.1% 
 31-45 years 95 51.1% 
 46-60 years 35 18.8% 
2 Sex   
 Male 125 67.2% 
 Female 61 32.8% 
3 Religion   
 Hindu 155 83.3% 
 Christian 31 16.7% 
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S.no Variable Frequency N=186 Percentage 
4 Educational status   
 Illiterate 6 3.2% 
 Primary school 52 28% 
 Middle school 60 32.2% 
 High school 39 21% 
 Higher secondary 20 10.7% 
 Diploma 4 2.2% 
 Degree 5 2.7% 
5 Marital status   
 Married 134 72% 
 Single 39 21% 
 Widowed 8 4.3% 
 Divorced/Separated 5 2.7% 
6 Personal habits   
 Tobacco chewing 26 14% 
 Smoking 49 26.3% 
 Alcohol 76 40.9% 
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 Among the 186 study participants, 51.1% of the study population belonged 
to the age group 31-45 years, with a mean age of 36.9 years and standard 
deviation of 11.24 years. The range was 43 years (Maximum age 60 years, 
Minimum Age 17 years) Majority were Males. Most of the salt pan workers – 
83.3% were Hindus. Nearly 63.4% of the study group had studied up to 8th 
standard. Among the 186 salt pan workers, 4.9% had either a degree or a diploma 
completed. More than 70% of the study group were married. (Table 1) 
 
 
7.2. WORK PROFILE OF THE SALT PAN WORKERS 
7.2.1 Work Pattern of Salt Pan Workers 
 
Figure 1: Type of Salt Pan Workers 
 
 Out of the 186 salt pan workers, half of them were brine workers (N=92) 
and the other half (N=94) were Non brine workers (Figure 1) 
 
  
49.5%
50.5%
BRINE WORKERS
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Table 2: Pattern of work of the Salt Pan Workers 
S.no Variable Frequency Percentage 
1 Type of Brine work N=92  
 Raw salt heaping 38 41.4% 
 Crystal reshuffling 27 29.3% 
 Scrapping of salt 27 29.3% 
2 Type of Non Brine work N=94  
 Loading salt 32 34.1% 
 Packing 30 31.9% 
 Crushing 8 8.5% 
 Grinding 8 8.5% 
 Milling 8 8.5% 
 Plant/machine operator 8 8.5% 
 
 Half the study participants were Brine workers and half were Non brine 
workers. Raw salt heaping was the commonest type of work performed by the 
brine worker, while loading salt was done by maximum Non Brine workers. 
(Table 3)  
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7.2.2 Work duration and wages of Salt Pan Workers 
Table 3: Frequency distribution of the work duration of the Salt Pan 
Workers 
S.no Variable Frequency Percentage 
1 Working hours per  day N=186  
 >10 hours 21 11.3% 
 9-10 hours 50 26.9% 
 6-8 hours 115 61.8% 
2 Working days per week N=186  
 6 days 122 65.6% 
 7 days 64 34.4% 
3 Duration of interval between work N=186  
 <1 hour 89 47.8% 
 ≥1 hour 97 52.2% 
4 Duration of work in salt pan N=186  
 ≤5 years 82 44.1% 
 >5 years 104 55.9% 
5 Daily wages N=186  
 ≤Rs.200 90 48.4% 
 >Rs.200 96 51.6% 
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 Nearly 62% of the study participants were working for 6-8 hours a day and 
12% work for >10 hours a day. Most salt pan workers in the study (67%) were 
working for 6 days a week and get 1 day off on a Sunday. The rest of the study 
population were working all 7 days a week. Almost half of the study participants 
had interval for at least 1 hour between works. Around 51.6% of the study 
population were earning more than Rs.200 per day (Table 3). 
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7.3. MORBIDITY PROFILE OF THE SALT PAN WORKERS 
7.3.1 Anthropometry and clinical parameters 
Table 4: Anthropometric measures of the Salt Pan Workers  
S.no Variables Mean Std. Deviation 
1 BMI(kg/m2) 22.2 3.6 
2 Weight(kg) 54.9 10.8 
3 Height(cm) 156.9 8.5 
 
 
Table 5: Categorisation of BMI of the Salt Pan Workers according to WHO 
classification  
S.no Category Frequency (N=186) Percentage 
1 Underweight 16 8.6% 
2 Normal weight 125 67.2% 
3 Pre obese 37 19.9% 
4 Obese class I 7 3.8% 
5 Obese class II 1 0.5% 
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Table 6: Frequency distribution of Random Blood Sugar among the study 
population as per ICMR guidelines 
S.no Random blood sugar 
Frequency 
(N=186) Percentage 
1 <200mg/dl 173 93% 
2 ≥200mg/dl 13 7% 
 
 The mean random blood sugar was 113.99 mg/dl and the standard 
deviation was 44.15mg/dl 
 
Table 7: Salt pan workers category of blood pressure according to JNC VIII 
Guidelines 
S.no Classification of Hypertension Frequency (N=186) Percentage 
1 Normal 114 61.3% 
2 Elevated 33 17.7% 
3 Hypertension Stage 1 8 4.3% 
4 Hypertension Stage2 31 16.7% 
 
Nearly 20% of the study participants were Hypertensive in the study.  
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7.3.2. PREVALENCE OF HEALTH PROBLEMS  
Table 8: Prevalence of Health Problems among the Salt Pan Workers 
S.no Variable Frequency Percentage 
1 Skin  Problems 102 63.4% 
2 Musculoskeletal  Problems 111 59.7% 
3 Psychosocial Problems 99 53.2% 
4 Eye Problems 88 52.7% 
5 Respiratory Problems 71 38.2% 
6 Urinary Tract Problems 35 18.8% 
7 Gynaecological Problems 49 80.3%* 
 
*Gynaecological problems were calculated only for the 61 female workers. 
 
 It was observed that Skin problems were the most prevalent (63.4%) 
among the salt pan workers and urinary tract problems were the least prevalent 
(18.8%). Likewise more than half of the study participants were having one or 
more eye problems and musculoskeletal problems. Amongst the 186 study 
participants, 71 were having respiratory problems.  
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Figure 2: Prevalence of Skin problems among the Salt Pan Workers 
 
               It was observed that 63.4% of the study population had Skin problems. 
Cracks over the feet, itching and dryness were the commonly reported problems. 
Around 32.3% had ulcers over their hands or legs.  
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Figure 3: Prevalence of Musculoskeletal problems among the Salt Pan 
Workers 
 
 More than 40% of the study population were reporting Joint pain and more 
than 50% reported Muscular pain. 
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Figure 4: Prevalence of Psychosocial problems among the Salt Pan Workers 
 
 Out of the 186 participants, 53.2% were reporting psychosocial problems. 
Nearly 50 %( N=94) were reporting perceived stress. 
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Figure 5: Prevalence of Eye problems among the Salt Pan Workers 
 
 Among the 186 study participants studied, 37.1% were having burning 
sensation in the eyes, only 8.6% (N= 16) had pain in the eyes which was the least 
observed symptom. More than 30% had glare and redness in the eyes and 
pterygium.  
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Figure 6: Prevalence of Respiratory problems among the study Population 
 
 It was observed that around 38% (N=71) of the salt pan workers had one or 
more respiratory problems. Cough was most reported problem (36%) and chest 
tightness was the least reported. 
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Figure 7: Prevalence of Urinary Tract problems among the Salt Pan 
Workers 
 
 Urinary tract was the least prevalent problem among the study participants. 
Around 18% were having burning micturition and 10% were having urinary 
frequency. 
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Figure 8: Prevalence of Gynaecological problems among the Salt Pan 
Workers 
 
 Vaginal discharge was the most prevalent gynaecological problem among 
females. More than 50% of the females were reporting itching of private parts. 
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Table 9: Prevalence of Comorbid Illness among the Salt Pan Workers 
 
Illness Frequency Percentage 
Any comorbid illness 56 30.1% 
Diabetes Mellitus 20 10.8% 
Hypertension 21 11.3% 
Thyroid dysfunction 12 6.5% 
Tuberculosis 9 4.8% 
Bronchial Asthma 6 3.2% 
Varicose vein 3 1.6% 
Interstitial Lung Disease 1 0.5% 
Renal calculi 1 0.5% 
Coronary artery disease 1 0.5% 
 
 Nearly 30% of the study population were suffering from one or more 
comorbid illness. Diabetes and Hypertension were the commonly observed 
comorbid condition (nearly 11%). Next common was thyroid dysfunction. Out of 
56, 3 were having varicose veins. 
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7.3.3. ACCIDENTAL INJURIES 
 
 
Figure 9: Prevalence of Accidental injuries among the study Population 
 
 Aroud 42 workers(23%) had sustained accidental injuries during work. 
(Figure 12) 
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7.3.4. KNOWLEDEGE & USAGE OF PERSONAL PROTECTIVE 
MEASURES 
 
 
Figure 10:  knowledge of personal protective measures among  
the Salt Pan Workers 
 
 
Figure 11: Usage of personal protective measures among 
the Salt Pan Workers 
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Figure 12: Type of Personal Protective Measures used among salt pan 
workers 
 
 Out of 186 salt pan workers studied, 155 workers (nearly 83%) had 
knowledge of personal protective measures. But, out of 155 workers who were 
aware of personal protective measures, 62% (N=96) were only using one or more 
measures like boots, mask, Gloves and goggles. (Figures 10 & 11) 
 
 Boots was the most widely used and gloves the least used protective 
measure. (Figure 12) 
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7.3.5. HEALTH SEEKING BEHAVIOUR 
Table 10: Health seeking behaviour of the salt pan workers  
Variable Frequency Percentage 
 
 
During 
sickness 
Self-medication & over 
the counter drugs 61 32.8% 
Go to work 38 20.4% 
Take rest at home 69 37.1% 
Go to doctor 149 80.1% 
 
*Multiple responses were elicited from the salt pan workers.  
 
Table 11: Utilisation of First aid measures available in the salt Pan by 
workers  
Variable Frequency Percentage 
Utilised First aid 
Measures   
Yes 31 16.7% 
No 155 83.3% 
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Table 12 : Accessibility of the salt pan workers to a Health Facility  
Variable Frequency Percentage 
Health facility within 3 
km 159 85.5% 
Health facility > 3 km 27 14.5% 
 
Table 13 : Health Facility Preference of the Salt Pan Workers 
Variable Frequency Percentage 
Preference for a Government 
healthcare facility 106 57% 
Preference for a private  healthcare 
facility 80 43% 
 
 During sickness, nearly 33% use self-medication and over the counter 
drugs. Out of 186 salt workers, 31 had utilised the first aid measures available in 
the salt pan. Majority had accessibility to a health facility within 3 km and most 
workers preferred a government facility for treatment.(Tables 10-13) 
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7.3.6. FACTORS INFLUENCING MORBIDITY PROFILE 
 
Table 14: Association between Age group and Health Problems 
 
 The prevalence of all the health problems except Respiratory Problems was 
observed to be high among the salt pan workers in the age group 46-60 years. The 
association of all the health problems (except Respiratory) had a statistically 
significant. Association with Age Group of the salt pan worker. 
  
Health problem 
Age group 
P value Chi square 15-30 
Years (N=56) 
31-45 
years 
(N=95) 
46-60 
Years 
(N=35) 
Eye Problem 11(19.6%) 55(57.9%) 32(91.4%) <0.001* 46.637 
Skin Problem 17(30.4%) 70(73.7%) 31(88.6%) <0.001* 40.255 
Respiratory 
Problem 20(35.7%) 41(43.2%) 10(28.6%) 0.285 2.511 
Musculoskeletal 
Problem 22(39.3%) 59(62.1%) 30(85.7%) <0.001
* 19.770 
Urinary Tract 
Problem 3(5.4%) 22(23.2%) 10(28.6%) <0.001
* 9.993 
Psychosocial 
Problems 12(21.4%) 58(61.1%) 29(82.9%) <0.001
* 37.424 
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Table 15: Association between Sex distribution and Health problems 
 
 The prevalence of all health problems except Musculoskeletal problems 
(which was high among Male salt pan workers) was observed to be high among 
the Female salt pan workers. Among the health problems, Respiratory and 
Urinary tract problems there was a statistically significant association with Sex of 
the salt pan worker. 
  
Health problems 
Sex 
P value Chi square 
Male Female 
Eye problem 62(49.6%) 36(59%) 0.227 1.458 
Skin problem 79(63.2%) 39(63.9%) 0.922 0.010 
Respiratory 
problem 40(32%) 31(50.8%) 0.013
* 6.152 
Musculoskeletal 
problem 79(63.2%) 32(52.5%) 0.161 1.965 
Urinary tract 
problem 15(12%) 20(32.8%) 0.001
* 11.595 
Psychosocial 
problems 66(52.8%) 33(54.1%) 0.868 0.028 
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Table 16: Association between Level of Education and Health problems 
 
 The prevalence of all health problems(except Respiratory Problems) was 
observed to be high among the salt pan workers who were educated up to 10th 
standard as compared to other salt pan  who were educated  more than 10th  
standard. Among the health problems – eye problems, respiratory, urinary tract 
and psychosocial problems had a statistically significant association with Level of 
Education of salt pan workers. 
 
Health problem 
Level of Education 
P value Chi- square Education up 
to 10th 
standard 
(N=157) 
Education 
>10th standard 
(N=29) 
Eye Problem 91(58%) 7(24.1%) <0.001* 11.234 
Skin Problem 103(65.6%) 15(51.7%) 0.207 2.034 
Respiratory 
Problem 54(34.4%) 17(58.6%) 0.014
* 6.087 
Musculoskeletal 
Problem 95(60.5%) 16(55.2%) 0.590 0.290 
Urinary Tract 
Problem 34(21.7%) 1(3.4%) 
0.019* 
(Fisher’s 
Exact) 
 
Psychosocial 
Problems 94(59.9%) 5(17.2%) <0.001
* 17.869 
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Table 17: Association between Duration of Work and Health problems 
 
          The prevalence of all health problems was observed to be high among the 
salt pan workers who were working for more than 5 years as compared to those 
working for 5 years and lesser duration. Among the health problems except 
respiratory problems there was a statistically significant association between 
duration of work and health problems (eye problems, skin problems, 
musculoskeletal problems, urinary tract problems and psychosocial problems). 
  
Health problem 
Duration of work 
P Value Chi - Square Work 
duration ≤5 
years(n=82) 
Work 
duration>5 
years(n=104) 
Eye Problem 23(28%) 75(72.1%) <0.001* 35.717 
Skin Problem 33(40.2%) 85(81.7%) <0.001* 34.024 
Respiratory 
Problem 27(32.9%) 44(42.3%) 0.191 1.710 
Musculoskeletal 
Problem 36(43.9%) 75(72.1%) <0.001
* 15.166 
Urinary Tract 
Problem 8(9.8%) 27(26%) 0.005
* 7.882 
Psychosocial 
Problems 30(36.6%) 69(66.3%) <0.001
* 16.312 
56 
 
 
Table 18: Association between Type of Worker and Health problems 
 
TYPE OF WORK 
P value Chi-square 
Brine worker Non Brine worker 
Eye problem 65(70.7%) 33(35.1%) <0.001* 23.567 
Skin problem 70(76.1%) 48(51.1%) <0.001* 12.552 
Respiratory 
problem 27(29.3%) 44(46.8%) 0.014
* 6.006 
Musculoskeletal 
problem 57(62%) 54(57.4%) 0.531 0.393 
Urinary tract 
problem 24(26.1%) 11(11.7%) 0.012
* 6.298 
Psychosocial 
problems 75(81.5%) 24(25.5%) <0.001
* 58.545 
 
 It was observed that ophthalmic problems, dermal problems, 
musculoskeletal problems, urinary tract problems and psychosocial problems 
were more prevalent among Brine Workers than Non Brine Workers. The 
prevalence of respiratory problems was higher among Non Brine Workers. The 
association between health problem (except Musculoskeletal) and type of work 
was statistically significant. 
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7.3.7. MULTIVARIATE ANALYSIS 
 Logistic regression were performed to ascertain the adjusted effects of age, 
sex, education, work duration and nature of the work on different health problems 
among salt pan workers. 
 
Table 19: Binomial logistic regression between variables and prevalence of 
Skin problems 
S.no Variables P value Adjusted odds ratio 
95% CI 
Lower Upper 
1 Age group .005* 2.791 1.372 5.675 
2 Type of work .400 .728 .348 1.525 
3 Duration of Work .023* 2.660 1.145 6.179 
 
 The adjusted odds of a salt pan worker in the age group 46-60 years to 
have Skin problem is 2.791 times more likely than the salt pan worker in the other 
age groups. The adjusted odds of a Salt pan workers who were working for more 
than 5 years to have Skin problems is 2.660 times more likely than those salt pan 
workers who were working for 5 years and lesser duration  
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Table 20: Binomial logistic regression between variables and prevalence of 
Musculoskeletal problems 
S.no Variables P value 
Adjusted 
odds 
ratio 
95% CI 
Lower Upper 
1 Age Group .010* 2.250 1.214 4.169 
2 Duration of Work .215 1.654 .746 3.667 
 
 The adjusted odds of a salt pan worker in the age group 46-60 years to 
have musculoskeletal problem is 2.250 times more likely than the salt pan worker 
in the other age groups. 
 
Table 21: Binomial logistic regression between variables and prevalence of 
Psychosocial problems 
S.no Variables P value Adjusted odds ratio 
95% CI 
Lower Upper 
1 Age Group 0.007* 2.858 1.328 6.153 
2 Duration of Work .684 .824 .324 2.093 
3 Level Of Education 0.026* .264 .082 .851 
4 Type of work <0.001* .123 .057 .261 
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 The adjusted odds of a salt pan worker in the age group 46-60 years to 
have psychosocial problem is 2.858 times more likely than the salt pan worker in 
the other age groups. The adjusted odds of a Non Brine Salt pan worker to have 
psychosocial problems are 0.123 times less likely than the Brine salt pan workers. 
The adjusted odds of Salt pan workers with education of 10th standard and above 
are 0.264 times less likely to get psychosocial problems than salt pan workers who 
were educated up to 10th standard. 
 
Table 22: Binomial logistic regression between variables and prevalence of 
eye problems 
S.No Variables P Value 
Adjusted 
Odds 
Ratio 
95% CI 
Lower Upper 
1 Age group .001* 3.238 1.568 6.689 
2 Level of Education .100 .414 .145 1.185 
3 Nature of work .063 .507 .247 1.038 
4 Work Duration .056 2.242 .980 5.127 
  
 The adjusted odds of a salt pan worker in the age group 46-60 years to 
have eye problem is 3.238 times more likely than the salt pan worker in the other 
age groups. 
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Table 23: Binomial logistic regression between variables and prevalence of 
Respiratory problems 
S.no Variables P value 
Adjusted 
odds 
ratio 
95% CI 
Lower Upper 
1 Type of work .052 1.885 .994 3.574 
2 Sex .005* 2.557 1.324 4.940 
3 Level of education .026* 2.657 1.121 6.298 
 
 The adjusted odds of Female Salt pan workers to get respiratory problems 
was 2.557 times more likely as compared to the Male salt pan workers .The 
adjusted odds of a Salt pan workers with education of 10th standard and above was 
2.657 times more likely to get respiratory problems than salt pan workers who 
were educated up to 10th standard 
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Table 24: Binomial logistic regression between variables and prevalence of 
Urinary Tract problems 
S.no Variables P value 
Adjusted 
odds 
ratio 
95% CI 
Lower Upper 
1 Age Group .312 1.495 .686 3.257 
2 Work Duration .130 2.242 .788 6.378 
3 Sex .001* 4.023 1.771 9.139 
4 Level Of Education .173 .233 .029 1.897 
5 Nature of work .306 .624 .253 1.538 
 
The adjusted odds of Female Salt pan workers to get Urinary Tract problems were 
4.023 times more likely than the Male salt pan workers. 
 
  
Discussion 
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8. DISCUSSION 
 
 The study has attempted to highlight the socio demographic characters, 
type of work and health problems faced by the Salt Pan workers of Thoothukudi. 
 
8.1. SOCIODEMOGRAPHIC CHARACTERS 
 In the study 51% of the study participants were belonging to the age group 
31-45 years. Almost half the study population were engaged in Brine work and 
the other half in Non brine work. Around 2/3rd were males. Majority were 
following Hinduism. Most of the salt pan workers in our study were currently 
married. More than 2/3rd of the study population were working for 6 days a week 
and half the study participants were working for more than 5 years .With a 
prevalence of 63.4%, Skin problems was the most prevalent in the present study 
.Musculoskeletal and psychosocial problems were reported in more than 50% of 
the salt pan workers. Urinary tract problems with a prevalence of 18.8% were the 
least reported. Gynaecological problems were reported in 80.3% of the female salt 
pan workers. 
 
8.2. PREVALENCE OF SKIN PROBLEMS 
 In the present study, 63.4% the study population have one or more Skin 
problems. Skin problems were the most reported in this cross sectional study. 
Cracks over the feet (43.5%), itching & dryness (43%), burning sensation of skin 
(36%) and skin thickening (40.9%) were the skin problems prevalent among the 
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study population. There was statistically significant association of skin problems 
with age, type of work and duration of work by Chi-square test (P value <0.001). 
Around 32% had ulcers in the body on clinical examination. Cherian et al reported 
only 9% prevalence of skin problems in their   study .18 However it should be 
noted that ulcers were not reported in this study which might be a reason for the 
difference in prevalence rates. The study work related health problems among salt 
workers of Rajasthan by Raman sachdev et al reported a prevalence of 44% of 
skin problems .4 Itching, skin thickening and ulceration was reported in around 8-
9% of the participants.4 However in our study cracks over the feet, itching & 
dryness, skin thickening was reported in nearly 40% of the studied salt pan 
workers.  Fungal infection was reported in 2.4% of the fishermen in the study 
done in Ennore creeks who tend to work with sea water and also exposed to 
sunlight.26 In the present study ,36% of the salt pan worker were found to have 
fungal infection .- the brine workers being more affected. The brine workers work 
with their feet constantly immersed in water and this reason can be attributed to 
the fungal infection being more prevalent among them. Ramaraj V et al study on 
incidence and prevalence of dermatophytosis in Chennai, reports that working in 
outdoor and more physical work results in increased sweating also leads to fungal 
infection.33 Renganathan et al study states that poor personal hygiene and low 
socioeconomic status are also factors that influence the prevalence of fungal 
infections.34 Adequate water for toilet facilities are the other factors to be 
considered. 
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     The brine salt workers frequently encounter ulcers due to accidental injury 
with shovels and spades used for crystal reshuffling and raking.18 Also the ulcers 
take much longer time to heal due to the contact with the concentrated brine. 
Another important problem is that these ulcers take much longer time to heal due 
to the constant salt exposure when these workers don’t use adequate personal 
protective measures. The non-brine workers have to be involved in crushing and 
grinding of salt and have to handle machines for salt packing. These enable them 
to be in contact with salt crystals and, these workers are constantly exposed to salt 
dust too, making them have burning sensation of skin. All these factors making 
them prone to develop skin problems.  
 
8.3. PREVALENCE OF MUSCULOSKELETAL PROBLEMS 
 The prevalence of musculoskeletal problems was reported in 59.7% in the 
current study. Muscular pain was prevalent in 52.2% and joint pain in 46.2% of 
the study participants. Present study revealed that  38.2% of the workers work for 
more than 8 hours a day ,  35% work for 7 days a week and nearly 48% have 
interval of <1 hour in between work. Continued working hours and lesser duration 
of interval contribute to various musculoskeletal disorders. Also the workers are 
required to work in an abnormal posture which adds to the morbidity. The Cherian 
et al study reported 62% prevalence of musculoskeletal morbidity which was the 
most reported morbidity in that study.18 However, in the study conducted in 
Vedaranyam, the prevalence of arthritis was 13.2% which was much lesser as 
compared to the present study.35 Age might be a factor for the discrepancy in the 
prevalence rates.    
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 The stress due to the manual work exerted during the salt production 
process, the handling of instruments like spades, shovels during the crystal 
reshuffling and salt heaping processes and the abnormal working postures all 
contribute to the musculoskeletal disorders in salt pan workers. Also the Non 
Brine workers are required to carry large quantities of salt in aluminium vessels 
(which they carry over their heads) either directly to the salt milling units or dump 
them into a vehicle. Also in the milling units the workers are involved in crushing, 
grinding process and handling machines. All these make the workers vulnerable to 
musculoskeletal problems. The Non-brine workers involved in the crushing, 
grinding and packing processes in the machineries are required to work in 
abnormal postures for prolonged time. They are also exposed to the constant 
vibration of the machineries which could add to the musculoskeletal problems. 
There was a statistically significant association between age, duration of work and 
musculoskeletal problem (by Chi-Square test-P value <0.001) in the current study. 
In a study conducted among workers of woollen textile factory, 91% of the study 
subjects reported musculoskeletal problems.36 Further the study revealed that the 
number of sites of pain had a positive correlation with work duration.36 
 
 Musculoskeletal problems are also reported in other outdoor occupations 
like fishermen (14.4% prevalence) which require lot of manual work and physical 
stress.26   In a study conducted in Wardha district among Brick industry workers37 
there was a statistically significant association between average duration of work 
and musculoskeletal morbidity similar to the present study which describes work 
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duration of more than 5 years as a factor contributing to musculoskeletal 
morbidity. Brick industry like salt industry has adverse environmental and 
physical conditions.  In the study conducted in Bhavnagar among rural women 
working in salt pans the prevalence of musculoskeletal problems was 45%.23 
Women are double burdened with the house hold work as well as the work at the 
salt pans which could be the reason for this high prevalence.  
 
8.4. PREVALENCE OF PSYCHOSOCIAL PROBLEMS 
 In study the prevalence of psychosocial problems was-53.2%. Salt pan 
workers are paid very less wages. the pressure to work in the hot environment, 
unfavourable working atmosphere, loss of job opportunities in case of unexpected 
rains, the minimal wages pushing them into debts are the factors which contribute 
to psychosocial problems in salt pan workers which is evident from the situation 
analysis conducted among salt pan workers of Tamil Nadu conducted by Vrutti.11 
A study conducted among salt pan workers of little Rann of Kutch substantiates 
this, in that the study says the salt pan workers stay for nearly 8 months in the  
remote places without socialisation and with lack of entertainment leads to 
psychosocial problems.16 In the current study, it was observed that there was a 
statistically significant association of psychosocial problems of salt pan workers 
and age, level of education duration of work and Type of work. 
 
 According to a WHO report, Psychosocial problems are factors related to 
poor mental health  and in turn lead to early retirement from work, high absence 
rates, overall health impairment and low organisational productivity. 
67 
 
 
  8.5. PREVALENCE OF EYE PROBLEMS 
                The prevalence of eye problems in the study was 52.7%.more than half 
the study participants were reporting one or more problems. Burning sensation 
(37.1%) glare (35.5%) and redness of eyes (33.3%), were reported in around 1/3rd 
of the study population. The prevalence of eye problems was little higher – 60.7% 
in the study done by Raman Sachdev et al.4 This could be due to the hot desert 
weather in Rajasthan as compared to Thoothukudi. Also there are frequent hot 
dusty winds that cause irritation of eyes, which could be a reason for the increased 
prevalence of eye problems in salt workers of Rajasthan. The study conducted by 
Bhattacharya in salt pan workers of Gujarat also reported a similar prevalence of 
56% of eye problems which was conducted among 78 salt workers.23 In a study 
conducted in Marakkanam the prevalence of ocular problems was 42%.18This 
might be due to the fact that Marakkanam has almost similar geographical 
conditions prevailing as that of Thoothukudi. 
 
 The brine crystals found at the bottom of the salt pans reflect sunlight 
which causes eye problems. The Brine workers spend most of their time in the hot 
temperature of the sun being exposed to the ultraviolet radiations of the sun. Also 
the Non-brine workers are exposed to the salt dust in the milling units which can 
cause irritation of the lacrimal glands leading to redness and watering of eyes. All 
these factors lead to the salt pan workers develop eye problems. In the current 
study, there was a statistically significant association between eye problems and 
age, Level of education and work duration. Similarly there was a higher 
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prevalence of eye problems in brine workers as compared to non-brine workers in 
the study. This was in concordance with Mathur et al study conducted among 865 
salt workers reported significantly higher prevalence of Pterygium among Brine 
workers (21%) as compared to Non brine workers (9.1%) and Non salt workers 
control(9.4%).20 In the study conducted in Vedaranyam, cataract was reported in 
32%, Pterygium was prevalent in 78% and conjunctivitis was 20%.35 in the` 
current study , however the prevalence of Pterygium was only 31.7% in the 
current study.In a study conducted in Australia, there was a strong positive 
association of sun exposure and pterygium (OR=1.63, CL=1.18, 2.25). In the 
study conducted in Ennore creek, the prevalence of cataract was 
2%.26Conjunctivitis, Pterygium and corneal ulcer were the other reported eye 
problems in the fishermen who were also occupationally exposed to salt water, 
though not the highly concentrated brine as the salt pan workers.26 
 
8.6. PREVALENCE OF RESPIRATORY PROBLEMS 
 It was observed in our study that 38.2% of the salt pan workers were 
suffering from one or more respiratory problems including cough, running nose, 
difficulty in breathing and chest tightness. More than 1/3rd of the salt pan workers 
had complaints of cough. This could be due to the salt dust in machines used for 
crushing and grinding, found in the milling units causing irritation of the 
respiratory passages. Also the milling units have inadequate ventilation and 
exhaust system making the salt dust being not let out properly. Bhattacharya et al 
study conducted among rural women working in salt pans reported nearly 18% 
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prevalence of respiratory problems.23 Mirabelli et al study reported 10% chronic 
cough, 11% reported wheeze among the study population.39 The study also 
reported increased risk of respiratory problems in certain occupations like 
mechanic and repair occupations, construction workers, cleaning services- which 
substantiate the effect of occupational environment on respiratory problems.39 The 
prevalence of respiratory problems was much higher in females as compared to 
males in the present study – reason could be usage of wood for fuel which causes 
women susceptible to indoor air pollution. 
 
 Respiratory problems were reported in other occupational groups like 
fishermen in whom the prevalence was 13.6% in whom the illness was attributed 
to the fly-ash in the Ennore region but the prevalence was much lesser compared 
to the present study.26 In a study conducted among stone quarry workers also 
respiratory problems were reported, the prevalence being 27%.27 
 
8.7. PREVALENCE OF URINARY TRACT PROBLEMS 
 The prevalence of Urinary tract problem was the least reported in the study 
– 18.8% - Urinary frequency was 18.3% prevalent and urinary frequency was 
9.7% prevalent in the study population. The situation analysis conducted among 
salt pan workers of Tamil Nadu conducted by Vrutti describes the prevalence of 
urinary tract problems among salt pan workers.11 Genito urinary tract problems 
were also reported in other occupational groups like fishermen, however the 
prevalence was much lower – only 2.6%.26   
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 In this study there was a statistically significant association between age 
group, average duration of work, sex , education and nature of the work. However 
after performing binomial logistic regression it was found that female workers are 
4 times more susceptible to urinary tract problems than male salt pan workers. 
Normally females are more susceptible to urinary tract problems as compared to 
males owing to the shorter length of urinary tract than males. In the salt pans there 
is inadequate availability of clean and hygienic restrooms, also the excessively hot 
weather and lack of drinking water facilities contribute to urinary tract infections.  
 
  8.8. PREVALENCE OF GYNAECOLOGICAL PROBLEMS 
 In the current study the prevalence of Gynaecological problem was very 
high –80%.  1 out of 2 female workers reported White Discharge per vaginum and 
itching Private parts. 44% reported irregular menstrual cycles. The prevalence was 
much higher compared to a hospital based study conducted in Bareilly in which 
25% reported vaginal discharge and 29% in a study conducted in Andhra 
Pradesh.40, 41  
 
 Factors like age, marital status, poor personal hygiene, socioeconomic 
status contribute to excessive vaginal discharge in females. In salt pan workers, 
working in hot temperature , excessive sweating, poor personal hygiene and low 
socio economic status may be the factors contributing to excessive Vaginal 
discharge and itching in private parts. 
  
Summary and conclusion 
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9. SUMMARY & CONCLUSION 
 
 A community based cross sectional study was done to assess the morbidity 
profile of salt pan workers of Thoothukudi district.  
 
 The study carries significance as very few studies have documented the 
morbidity of Salt Pan Workers in Tamil Nadu. A semi structured pretested 
questionnaire was used to collect information regarding socio demographic 
profile, work profile including the nature of the work , working hours , usage of 
personal protective measures and questions related to Morbidity. Proper IEC 
given regarding the health problems the salt pan workers are susceptible for and 
advice regarding the usage of personal protective measures was given at the end 
of data collection. 
 
The study revealed the following findings: 
 Among the 186 salt pan workers studied , Skin problems was the most 
commonly prevalent(63.4%),followed by musculoskeletal(59.7%), Psychosocial 
(53.2%) and Eye problems(52.7%).Respiratory problems were reported in 38.2% 
of the study population. Urinary tract problems was the least reported- in 18.8% 
of the study participants. 
 
 Gynaecological problems like vaginal discharge, itching private parts and 
irregular cycles were reported in 80.3% of the female salt workers. 
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 The prevalence of comorbid illness was 30.1% (N=56). Diabetes and 
Hypertension being most common, reported in 11% of the study population. 
 
 It was observed that 77% of the study participants had accidental injuries 
during their work.  
 
 Out of 186 salt pan workers studied, 155workers (83%) had knowledge of 
personal protective measures. out of 155 workers who were aware of personal 
protective measures, 96(62%) were only using one or more measures like boots, 
mask, Gloves and goggles. 
 
 There was a statistically significant association of age , level of education 
,nature of work ,sex and  work duration with various Health Problems by Chi 
square test. 
 
 In Binomial logistic regression, it was observed that the association of  the 
following factors and health problems was statistically significant . 
i. age and eye problems 
ii. age, work duration and skin problems  
iii. sex, education and respiratory problems 
iv. age and musculoskeletal problems 
v. Sex and urinary tract problems 
vi. Age level of education, nature of work and psychosocial problems. 
  
Limitations 
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10. LIMITATIONS 
 
1. Most health problems in the study were self-reported which was not 
verified due to paucity of medical records 
2. Due to recall bias the actual burden of health problems may be underrated. 
3. Only selected morbidities have been enlisted in the study. So there is a 
chance of the morbidity profile being underestimated 
4. Other factors like indoor air pollution contributing to respiratory illness and 
sexual history contributing to urinary tract illness have not been covered in 
the study. 
5. The present study being a cross sectional study has its own inherent 
limitation – it was not able to assure the causality association of various 
factors and morbidity profile of salt pan workers. 
 
  
Recommendations 
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11. RECOMMENDATIONS 
 
1. Preventable Dermal problems like cracking of feet, itching and dryness and 
fungal infections can be reduced by the usage of Gum boots. 
2. Workers should be advised to wash their hands and feet and take bath after 
work and the owners of the salt pans should arrange necessary provisions 
needed. 
3. The application of ergonomics can be made use of to reduce the prevalence 
of musculoskeletal problems by designing gender friendly equipments, 
tools and Machineries.  
4. Personal protective equipments will also reduce the risk of workers 
sustaining accidental injuries. 
5. New equipments Machineries can be designed to replace the older and 
worn out ones.  
6. On a larger note, machineries can be introduced to reduce the extensive 
manual labour of the workers. 
7. Eye problems can be prevented by usage of goggles  
8. Respiratory problems can be prevented by usage of masks.  
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9. Adequate drinking water facilities   and ensuring clean, hygienic and 
gender friendly toilets are important to avoid Urinary tract problems. 
10. The Salt pan workers should be made aware of the health problems of 
working in the salt pans. 
11. Periodic screening for the salt pan workers to detect the health problems at 
the earliest should be done regularly 
12. It is highly important that the salt pan workers are given Health education 
regarding personal hygiene, intake of nutritious food, drinking adequate 
water during work, and Usage of adequate personal protective measures 
including goggles, gum boots, gloves and masks.  
13. Specialised clinics in the proximity of salt pan workers to aid the salt pan 
workers attend those clinics for their ailments. 
14. Alternatively Mobile Medical Units can be arranged to improve the 
accessibility of salt pan workers to health care services. 
15. In large salt pans with more than 500 salt pan workers work place doctor 
can be arranged for. 
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16. Strict legislations should be made making the salt pan owners to maintain 
sickness register and accident registers compulsorily.  
17. Workers should be given adequate interval during working hours and 
regular week offs which can reduce the psychosocial stress. 
18. Legislations should be made to regularise the wages of salt pan workers 
19. Government can take measures to issue compensation to the salt pan 
workers during unexpected rains like that given to fishermen.  
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Annexures 
ANNEXURE - 1 
INFORMATION SHEET 
“A STUDY TO ASSESS THE MORBIDITY PROFILE OF SALT PAN 
WORKERS OF THOOTHUKUDI DISTRICT – A CROSS SECTIONAL 
STUDY 2017”. 
 
         On an average 60,000 salt pan workers are involved in salt production in Tamil 
Nadu. Thoothukudi is the largest producer of salt in the state. Salt production in 
Thoothukudi is by solar salt production which is extensively labour oriented. The salt 
pan workers work in an environment which make them at risk of eye, skin, 
musculoskeletal, Urinary Tract, Respiratory problems. The risk of health related 
problems may be compounded by issues with anemia, malnutrition and poor 
socioeconomic status and not using personal protective measures.  
 In this study, we will be asking questions regarding your socio demographic 
profile, work profile and those related to health problems,   any comorbid conditions 
and drug intake along with clinical examination.Blood sugar will be measured by 
using Glucometer. The privacy of the participants in the research will be maintained 
throughout the study. In the event of any publication or presentation resulting from the 
research, no personally identifiable information will be shared. 
 Taking part in this study is voluntary. You are free to decide whether to 
participate in this study or to withdraw at any time. Your decision will not result in 
any loss of benefits to which you are otherwise entitled. 
 The results of the special study may be intimated to you at the end of the study 
period or during the study if anything is found abnormal which may aid in the 
management or treatment or prevention. 
 
Signature of investigator                    Signature or Thumb   
       impression of the participant  
 
 
ஆᾼᾫ தகவ᾿ தா῀ 
 
“ᾑᾷᾐᾰᾁᾊயி᾿ உ῀ள உᾺபள ெதாழிலாள᾽களிᾹ ேநாᾜιற தᾹைமயிைன கᾶடறிᾜΆ 
ᾁᾠᾰகாᾼᾫ- 2017” 
           தமி῁ நா᾵ᾊ᾿ சராசாியாக   60,000 உᾺபள ெதாழிலாள᾽க῀ உᾺᾗ தயாாிᾺபி᾿ 
ஈᾌபᾌகிᾹறன᾽. ᾑᾷᾐᾰᾁᾊ மாவ᾵டᾷதி᾿ தாᾹ மாநிலᾷதி᾿ அதிகமாக உᾺᾗ 
தயாாிᾰக பᾌகிறᾐ. ᾑᾷᾐᾰᾁᾊயி᾿ ᾇாிய ெவᾺபᾷதிᾹ ᾚலΆ உᾺᾗ 
தயாாிᾰகᾺபᾌகிறᾐ. இᾱᾁ உᾺᾗ உιபᾷதி ெபாிᾐΆ மனித உைழᾺைப சா᾽Ᾰᾐ 
இᾞᾰகிறᾐ. உᾺபள ெதாழிலாள᾽ ேவைல ெசᾼᾜΆ ᾇழ᾿ அவ᾽கᾦᾰᾁ கᾶ, ேதா᾿, 
தைசᾰᾂᾌ , நீ᾽ᾷதாைர மιᾠΆ ᾒைரᾛர᾿ ேநாᾼக῀ ஏιᾺபᾌவதιகான வாᾼᾺᾗக῀ 
அதிகΆ உ῀ளᾐ.  உᾱகᾦᾰᾁ இரᾷதᾷதி᾿ ச᾽ᾰகைர அளᾫ பாிேசாதைன ெசᾼயᾺபᾌΆ. 
                       இᾸத ஆᾼவி᾿ தᾱகᾦைடய சᾚக விவரΆ மιᾠΆ நா῀ப᾵ட 
ேநாᾼகளிᾹ விவரΆ ேக᾵கᾺபᾌΆ.  
 இᾸத ஆᾼவிᾹ ᾙᾊᾫகைள அ᾿லᾐ கᾞᾷᾐᾰகைள ெவளியிᾌΆ ேபாேதா 
அ᾿லᾐ ஆᾼவிᾹ ேபாேதா தᾱகளᾐ ெபயைரேயா அ᾿லᾐ அைடயாளᾱகைளேயா 
ெவளியிட மா᾵ேடாΆ எᾹபைதᾜΆ ெதாிவிᾷᾐᾰெகா῀கிேறாΆ. 
இᾸத ஆᾼவி᾿ பᾱேகιபᾐ தᾱகᾦைடய விᾞᾺபᾷதி᾿ ேபாி᾿ தாᾹ இᾞᾰகிறᾐ. 
ேமᾤΆ நீᾱக῀ எᾸேநரᾙΆ இᾸத ஆᾼவிᾢᾞᾸᾐ ெவளிேயறலாΆ எᾹபைதᾜΆ 
ெதாிவிᾷᾐᾰெகா῀கிேறாΆ. 
இᾸத சிறᾺᾗ பாிேசாதைனயிᾹ ᾙᾊᾫகைள ஆᾼவிᾹ ெபாᾐ அ᾿லᾐ ஆᾼவிᾹ 
ᾙᾊவிᾹ ேபாᾐ தᾱகᾦᾰᾁ அறிவிᾺேபாΆ எᾹபைதᾜΆ ெதாிவிᾷᾐᾰெகா῀கிேறாΆ.  
 
 
ஆராᾼᾲசியாள᾽ ைகெயாᾺபΆ                  பᾱேகιபாள᾽ ைகெயாᾺபΆ 
 
 
ANNEXURE - 2 
INFORMED CONSENT FORM 
“A STUDY TO ASSESS THE MORBIDITY PROFILE OF SALT PAN 
WORKERS OF THOOTHUKUDI DISTRICT – A CROSS SECTIONAL 
STUDY 2017”. 
Name of the participant:     Age/Sex: 
Study ID No:       Date: 
(1) I have been explained in detail about the study and its procedure. I confirm that I 
had completely understood the study and have had the opportunity to ask questions 
(2)  I understand that my participation in the study is voluntary and that I’m free to 
withdraw at any time, without giving any reason, without their medical care or legal 
rights being affected. 
(3) I understand that the principal investigator, others working on the investigator’s 
behalf, the Ethics Committee and the regulatory authorities will not need my 
permission to look at my health records both in respect of the current study and any 
further research that may be conducted in relation to it, even if I withdraw from the 
trial. I agree to this access. However I understand that my identity will not be revealed 
in any information released to third parties or published. 
(4) I agree not to restrict the use of any data or results that arise from this study 
provided such a use is only for scientific purpose(s). 
(5) I agree to my participation in the above study.  
 
 
 
Signature of investigator                    Signature of the participant 
Date:     
 
 
 
 
                                                ஆᾼᾫ ஒᾺᾗத᾿ கᾊதΆ 
“ᾑᾷᾐᾰᾁᾊயி᾿ உ῀ள உᾺபள ெதாழிலாள᾽களிᾹ ேநாᾜιற தᾹைமயிைன கᾶடறிᾜΆ 
ᾁᾠᾰகாᾼᾫ- 2017” 
ெபய᾽:        வயᾐ:   பா᾿: 
 
ஆᾼᾫ ேச᾽ᾰைக எᾶ:      ேததி: 
 
1. இᾸத ஆᾼவிᾹ விவரᾱகᾦΆ அதᾹ ேநாᾰகᾱகᾦΆ ᾙᾨைமயாக எனᾰᾁ 
ெதளிவாக விளᾰகᾺப᾵டᾐ. எனᾰᾁ விளᾰகᾺப᾵ட விஷயᾱகைள நாᾹ ᾗாிᾸᾐ 
ெகாᾶᾌ நாᾹ எனᾐ சமதᾷைதᾷ ெதாிவிᾰகிேறᾹ. 
2. இᾸத ஆᾼவி᾿ பிறாிᾹ நி᾽பᾸதமிᾹறி எᾹ ெசாᾸத விᾞᾺபᾷதிᾹ ேபாி᾿ தாᾹ 
பᾱᾁ ெபᾠகிேறᾹ மιᾠΆ நாᾹ இᾸத ஆᾼவிᾢᾞᾸᾐ எᾸேநரᾙΆ ெவளிேயறலாΆ 
எᾹபைதᾜΆ அதனா᾿ எᾸத பாதிᾺᾗΆ ஏιபடாᾐ எᾹபைதᾜΆ நாᾹ ᾗாிᾸᾐ 
ெகாᾶேடᾹ. 
3. இᾸத ஆᾼவிᾹ விவரᾱகைள ெகாᾶட தகவ᾿ தாைள ெபιᾠᾰெகாᾶேடᾹ. நாᾹ 
எᾹᾔைடய ᾆயநிைனᾫடᾹ மιᾠΆ ᾙᾨ ᾆதᾸதிரᾷᾐடᾹ இᾸத மᾞᾷᾐவ ஆᾼவி᾿ 
எᾹைன ேச᾽ᾷᾐᾰெகா῀ள சΆமதிᾰகிேறᾹ. 
4. ஆᾼவாள᾽ மιᾠΆ அவைர சா᾽Ᾰதவ᾽கேளா ெநாிᾙைறᾰᾁᾨ உᾞᾺபின᾽கேளா 
நாᾹ இᾸத ஆᾼவிᾢᾞᾸᾐ விலகினாᾤΆ எᾹᾔைடய அᾔமதியிᾹறி எனᾐ 
உட᾿நிைல ᾁறிᾷத தகவ᾿கைள இᾸத ஆᾼவிιேகா இᾐ ெதாட᾽பான ேவற 
ஆᾼவிιேகா பயᾹபᾌᾷதிᾰெகா῀ள ᾙᾊᾜΆ எᾹᾠ ᾗாிᾸᾐ ெகாᾶᾌ சΆமதΆ 
அளிᾰகிேறᾹ. ஆனாᾤΆ எனᾐ அைடயாளΆ ெவளியிடᾺபட மா᾵டாᾐ எᾹபைத 
ᾗாிᾸᾐ ெகா῀கிேறᾹ. 
5. இᾸத ஆᾼவிᾹ தகவ᾿கைலᾜΆ ᾙᾊᾫகைளᾜΆ அறிவிய᾿ ேநாᾰகᾷதிιகாக 
பயᾹபᾌᾷᾐவதιᾁ நாᾹ அᾔமதிᾰகிேறᾹ. இᾸத ஆᾼவி᾿ பᾱᾁᾺெபற நாᾹ 
சΆமதிᾰகிேறᾹ. 
 
 
ஆராᾼᾲசியாள᾽ ைகெயாᾺபΆ         பᾱேகιபாள᾽ ைகெயாᾺபΆ 
 
ANNEXURE - 3 
QUESTIONNAIRE 
NAME:                           AGE:          
ADDRESS OF THE SALT PAN: 
SECTION 1: GENERAL 
1) AGE:                       15-30 years                31-45 years                45-60   years  
2)SEX:                            M                    F                  TRANSGENDER 
3) RELIGION:            HINDU            CHRISTIAN               MUSLIM        OTHERS        
4) MARITAL STATUS:            MARRIED       SINGLE             WIDOWED            DIVORCED/SEPARATED 
5) HIGHEST LEVEL OF EDUCATION:       NONE             PRIMARY SCHOOL         MIDDLE SCHOOL                       
                     HIGH SCHOOL             HIGHER SECONDARY             DEGREE           DIPLOMA 
6) DO YOU SMOKE?                     YES                   NO 
7) DO YOU CONSUME ALCOHOL?              YES              NO 
8) DO YOU CHEW TOBACCO?                        YES            NO 
10) HOW LONG HAVE YOU BEEN WORKING IN THE PRESENT SITE? 
11) NATURE OF THE WORK IN THE SALTPAN? 
                  BRINE WORKER                    NON BRINE WORKER                         
12) IF BRINE WORKER NATURE OF THE WORK? 
           CRYSTAL RESHUFFLING                 SCRAPPING OF SALT                       RAW SALT HEAPING 
13) IF NON BRINE WORKER NATURE OF THE WORK? 
           CRUSHING                 GRINDING               MILLING                   PACKING               
            LOADING SALT             PLANT/MACHINE OPERATOR 
14) H/O ANY   ACCIDENTAL INJURIES DURING WORK?             YES              NO  
 
15) AVERAGE NO.OF WORKING HOURS PER DAY?                  6-8 HRS             9-10 HRS            >10 HRS  
16) HOW MANY DAYS A WEEK DO YOU WORK ?                     6 DAYS                7 DAYS 
17) WHAT IS THE DURATION OF INTERVAL IN BETWEEN WORK?    
        < 1 HOUR              ≥1 HOUR 
 
 
  
    
  
   
 
  
   
    
   
  
  
  
   
 
  
  
 
  
  
  
  
SECTION 2: HEALTH PROBLEMS 
EYE PROBLEMS 
  18) IN THE PAST 3 MONTHS HAVE YOU HAD ANY OF THE FOLLOWING SYMPTOMS 
         H/O GLARE AFFECTING THE EYE WHILE WORKING?                 YES           NO 
         H/O REDNESS OF EYE                                       YES          NO 
         H/O BURNING SENSATION OF THE EYE                                         YES          NO 
         H/O EXCESSIVE WATERING OF THE EYE                     YES         NO 
         H/O DIMINISHED VISION YES          NO 
          H/O PAIN IN THE EYES ?     YES          NO 
SKIN PROBLEMS 
   19) DID YOU HAVE ANY SKIN PROBLEMS IN THE PAST 3 MONTHS?                YES              NO 
  19 a)IF YES , WHICH PART OF YOUR BODY AFFECTED   MORE FREQUENTLY?  
                    FEET              HANDS          FACE         BODY 
                                                                                                                                                                                                                              
   19 b) WHAT KIND OF SKIN PROBLEM ?     
           ULCERS                                                                          YES              NO 
          ITCHING                                       YES              NO                 
          SKIN THICKENING                                                         YES              NO  
          CRACKS OVER FEET                                                       YES              NO       
          BURNING SENSATION OVER ARMS & LEGS              YES              NO 
RESPIRATORY PROBLEMS 
20) IN THE PAST   3 MONTHS DID YOU HAVE ANY OF THE FOLLOWING SYMPTOMS? 
     H/O RUNNING NOSE                                                  YES              NO             
     H/O BREATHLESSNESS                                               YES              NO 
     H/O CHEST TIGHTNESS                                                YES              NO 
     H/O COUGH                                                                 YES              NO 
MUSCULOSKELETAL PROBLEMS 
21) IN THE PAST   3 MONTHS DID YOU HAVE ANY OF THE FOLLOWING SYMPTOMS? 
      a)          H/O JOINT PAIN?                         YES                   NO 
      b)          H/O MUSCULAR PAIN?              YES                  NO 
       c)        H/O GENERAL WEAKNESS?         YES                 NO 
  
  
 
 
 
 
             
 
   
 
   
            
 
  
  
 
 
 
 
        
          
  
  
  
  
  
  
  
URINARY TRACT PROBLEMS 
22) IN THE PAST   3 MONTHS DID YOU HAVE ANY OF THE FOLLOWING SYMPTOMS? 
         a)  H/O   BURNING MICTURITION            YES                 NO 
         b)   H/O   URINARY FREQUENCY               YES                 NO 
 
PSYCHOSOCIAL PROBLEMS 
23) IN THE PAST   3 MONTHS DID YOU HAVE ANY OF THE FOLLOWING SYMPTOMS? 
            a) H/O PERCEIVED STRESS                     YES                 NO 
            b) H/O DEPRESSION                                YES                 NO 
24) H/O PAST MEDICAL   ILLNESS  
          DIABETES MELLITUS             HYPERTENSION         TUBERCULOSIS            BRONCHIAL   ASTHMA  
          STROKE/CVA             THYROID DYSFUNCTION           OTHERS 
24 a)  ARE YOU TAKING ANY TREATMENT   FOR THE ABOVE MENTIONED THE CONDITION?                            
                      YES                                    NO 
 
25) DO YOU HAVE ANY KNOWLEDGE OF USING PROTECTIVE EQUIPMENTS?                 YES          NO 
 26) DO YOU USE ANY PROTECTIVE   EQUIPMENT?                  YES                 NO 
26a) IF YES WHAT PROTECTIVE EQUIPMENT DO YOU USE? 
            BOOTS             GOGGLES             GLOVES              MASK 
GYNAECOLOGICAL PROBLEMS 
27) IN THE PAST   3 MONTHS DID YOU HAVE ANY OF THE FOLLOWING SYMPTOMS? 
        MENSTRUAL H/O – CYCLES              REGULAR                     IRREGULAR  
  
         H/O  WHITE DISCHARGE   P/V  ?            YES             NO 
28) IF YOU FALL SICK WHAT DO YOU DO ? 
a)            take rest at home  
b)            come to work  
c)             go to doctor 
d)             take medications by self 
29) ARE YOU GIVEN TREATMENT IN THE SALT PAN ?              YES                 NO 
30) IS THERE ANY HEALTH FACILITY  NEARBY ?          YES              NO 
 30 a)IF YES, IS THE FACILITY  -                   GOVERNMENT              PRIVATE   
 
  
 
    
  
  
  
  
   
  
 
 
 
 
  
  
  
 
 
 
 
  
  
 SECTION 3: CLINICAL EXAMINATION 
ANTHROPOMETRY AND VITALS 
HEIGHT (in cm): 
WEIGHT (in kg):  
BP (in mm of hg): 
PULSE RATE: 
RBS: 
CATARACT: 
PTERYGIUM: 
CALLOSITY: 
DUNGAL INFECTION: 
DERMAL ULCERS: 
 
  
ேக῀விᾷதாைள 
ெபய᾽: 
ᾙகவாி: 
பᾁதி 1: ெபாᾐ விபரΆ:  
1.வயᾐ:           15-30 வயᾐ  31-45 வயᾐ  45-60 வயᾐ 
2.பாᾢனΆ:  ஆᾶ  ெபᾶ   மாιᾠᾺபாᾢனΆ 
3.மதΆ:        இᾸᾐ  கிறிῄதவ᾽  இῄலாமிய᾽  பிறமதᾷதின᾽ 
4.திᾞமண நிைல:        திᾞமணமானவ᾽  திᾞமணமாகாதவ᾽ 
 ᾐைண இழᾸதவ᾽  விவாகரᾷᾐ ெபιறவ᾽/ பிாிᾸᾐ வா῁பவ᾽ 
5.க᾿விᾷ தᾁதி: பᾊᾺபறிவி᾿லாதவ᾽   ெதாடᾰகᾰ க᾿வி (வᾁᾺᾗ 1-5) 
  நᾌநிைல க᾿வி (வᾁᾺᾗ 6-8)  இைடநிைல க᾿வி (வᾁᾺᾗ 9-10) 
  ேம᾿நிைல க᾿வி (வᾁᾺᾗ 11-12)  ப᾵டᾺபᾊᾺᾗ              ᾊᾺளேமா 
7.நீᾱக῀ ᾗைகᾺபிᾊᾰᾁΆ பழᾰகΆ உ῀ளவரா?  ஆΆ   இ᾿ைல 
8.நீᾱக῀ மᾐ அᾞᾸᾐΆ பழᾰகΆ உ῀ளவரா?  ஆΆ   இ᾿ைல 
9. நீᾱக῀ ᾗைகயிைல உபேயாகிᾰᾁΆ பழᾰகΆ உ῀ளவரா?          ஆΆ            இ᾿ைல 
10.தιேபாᾐ ேவைல ெசᾼகிᾹற இᾸத இடᾷதி᾿ எῂவளᾫ காலமாக ேவைல 
ெசᾼகிறீ᾽க῀?_____________________ 
11.ெதாழிᾢᾹ/ேவைலயிᾹ தᾹைம? 
 உᾺபள ேவைல  உᾺபளΆ அ᾿லாத ேவைல   
12.உᾺபள ேவைல எᾹறா᾿ ெதாழிᾢᾹ தᾹைம/எῂவைக ேவைல?  
               உᾺᾗ  மᾞசீரைமᾷத᾿              உᾺᾗ  அளᾫ   ᾁைரᾷத᾿                   உᾺᾗ    ᾁவிᾷத᾿    
  
13.உᾺபளΆ அ᾿லாத ேவைல எனி᾿, எῂவைக ேவைல? 
                  உᾺᾗ நᾆᾰᾁத᾿                              உᾺᾗ இᾊᾷத᾿                        உᾺᾗஅைரᾷத᾿ 
                  உᾺᾗ ᾚ᾵ைட க᾵ᾌத᾿                   உᾺᾗ ᾚ᾵ைட ஏιᾞத᾿ 
14.ேவைல ெசᾼᾜΆ இடᾷதி᾿ தᾱகᾦᾰᾁ ஏேதᾔΆ அᾊ/விபᾷᾐ ஏιப᾵ᾌ῀ளதா?      ஆΆ          இ᾿ைல                                   
                                                                          
   
   
    
  
  
 
 
 
   
  
  
  
  
  
   
   
  
15.தினᾙΆ  ேவைல ெசᾼயᾰᾂᾊய சராசாியான கால அளᾫ?  
 6-8 மணி ேநரΆ        8-10 மணி ேநரΆ         10 மணி ேநரᾷதிιᾁΆ அதிகமாக 
16. வாரᾷதி᾿ எᾷதைன நா᾵க᾿ ேவைல ெசᾼᾪ᾽க῀? 
 6 நா᾵க῀              7 நா᾵க῀ 
17. ேவைலᾰᾁ நᾌேவ எῂவளᾫ ேவநரΆ இைடெவைல கிைடᾰᾁΆ? 
                  < 1 மணி ேநரΆ              ≥1 மணி ேநரΆ 
 
பᾁதி 2: உட᾿நலᾰ ேகாளாᾠ 
கᾶ ேகாளாᾠக῀: 
18.கடᾸத ᾚᾹᾠ மாதᾱகளி᾿ கீேழ ᾁறிᾺபி᾵ᾌ῀ள ேநாᾼ அறிᾁறிக῀ ஏேதᾔΆ இᾞᾸததா? 
அ.ேவைல ேநரᾷதி᾿ அதிகமாக கᾶ ᾂᾆத᾿      ஆΆ  இ᾿ைல 
ஆ.கᾶக῀ அதிக சிவᾺபாக இᾞᾷத᾿  ஆΆ  இ᾿ைல 
இ.கᾶகளி᾿ எாிᾲச᾿ உ῀ளதா   ஆΆ  இ᾿ைல 
ஈ. கᾶகளி᾿ இᾞᾸᾐ அதிக நீ᾽ வழிகிᾹறதா ஆΆ  இ᾿ைல 
உ. கᾶகளி᾿ அதிக வᾢ உ῀ளதா  ஆΆ  இ᾿ைல 
ேதா᾿ ேகாளாᾠக῀: 
19. கடᾸத ᾚᾹᾠ மாதᾱகளி᾿ ேதா᾿ ேநாᾼ அறிᾁறிக῀ ஏேதᾔΆ இᾞᾸததா?    
       ஆΆ  இ᾿ைல 
19அ.ஆΆ எனி᾿, உடΆபி᾿ எᾸதᾺ பᾁதியி᾿ அதிக ெதாᾸதரᾫ ஏιᾺப᾵டᾐ? 
 ᾙகΆ    உடΆᾗ  ைகக῀    கா᾿க῀   
19ஆ.ஆΆ எனி᾿, எᾸத வைகயான ெதாᾸதரᾫ? 
 உடᾢ᾿ ᾗᾶ   ஆΆ   இ᾿ைல 
 ேதாᾢ᾿ தᾊᾺᾗ   ஆΆ   இ᾿ைல 
 பாதᾷதி᾿ ெவᾊᾺᾗ  ஆΆ   இ᾿ைல 
 ைக, கா᾿களி᾿ எாிᾲச᾿  ஆΆ   இ᾿ைல 
ᾒைரᾛர᾿ சΆபᾸதமான ேகாளாᾠ: 
20.கடᾸத 3 மாதᾱகளி᾿ கீேழ ᾁறிᾺபி᾵ᾌ῀ள ெதாᾸதரᾫ தᾱகᾦᾰᾁ ஏேதᾔΆ இᾞᾸததா? 
             ᾚᾰகி᾿ நீ᾽ வழித᾿                     ஆΆ    இ᾿ைல 
             ᾚᾲᾆ விட சிரமΆ                        ஆΆ    இ᾿ைல 
   
  
 
  
  
  
  
  
  
    
  
  
  
 
 
 
 
 
 
              இᾞம᾿                                       ஆΆ    இ᾿ைல 
              ᾚᾲசைடᾺᾗ                                 ஆΆ    இ᾿ைல 
ᾚ᾵ᾌ மιᾠΆ தைச சΆபᾸதமான ேகாளாᾠ: 
21.கடᾸத ᾚᾹᾠ மாதᾱகளி᾿ கீேழ ᾁறிᾺபிடᾺப᾵ᾌ῀ள ெதாᾸதரᾫ ஏேதᾔΆ இᾞᾸததா? 
 அ.ᾚ᾵ᾌ வᾢ  ஆΆ  இ᾿ைல 
 ஆ.தைசᾺபிᾊᾺᾗ/வᾢ  ஆΆ  இ᾿ைல 
 இ.உட᾿ ேசா᾽ᾫ                ஆΆ  இ᾿ைல 
நீ᾽ᾷதாைர  சΆபᾸதமான ேகாளாᾠ: 
21.கடᾸத ᾚᾹᾠ மாதᾱகளி᾿ கீேழ ᾁறிᾺபிடᾺப᾵ᾌ῀ள ெதாᾸதரᾫ ஏேதᾔΆ இᾞᾸததா? 
 
      சிᾠநீ᾽ ெச᾿ᾤΆ ெபாᾨᾐ எாிᾲச᾿ ஏιபᾌவᾐᾶடா?               ஆΆ      இ᾿ைல 
      .அᾊᾰகᾊ சிᾠநீ᾽  கழிᾰᾁΆ ெதாᾸதரᾫ உᾶடா?                         ஆΆ   இ᾿ைல 
 
. உளவிய᾿ சΆபᾸதமான ேகாளாᾠ: 
22.கடᾸத ᾚᾹᾠ மாதᾱகளி᾿ கீேழ ᾁறிᾺபிடᾺப᾵ᾌ῀ள ெதாᾸதரᾫ ஏேதᾔΆ இᾞᾸததா? 
                   மனᾲ ேசா᾽ᾫ   ஆΆ              இ᾿ைல 
                  மன அᾨᾷதΆ  ஆΆ           இ᾿ைல 
 
 
24.இதιᾁᾙᾹ ஏேதᾔΆ உட᾿நலᾰ ᾁைறᾫ ஏιᾺப᾵டᾐᾶடா? 
 ச᾽ᾰகைர ேநாᾼ  இரᾷத அᾨᾷதΆ  காச ேநாᾼ  ஆῄᾐமா  
         பᾰகவாதΆ   மιறைவ 
 24 அ.ேமேல ᾁறிᾺபி᾵ᾌ῀ள ேநாᾼகᾦᾰᾁ ஏேதᾔΆ மᾞᾸᾐக῀ உ᾵ெகா῀ᾪ᾽களா? 
 ஆΆ   இ᾿ைல 
 
25.ᾆய பாᾐகாᾺᾗ உபகரணᾱக῀ உபேயாகிᾺபᾐ பιறி ெதாிᾜமா?  
   ஆΆ    இ᾿ைல 
26.நீᾱக῀ ᾆய பாᾐகாᾺᾗ உபகரணᾱக῀ உபேயாகிᾰகிᾹறீ᾽களா? 
   ஆΆ    இ᾿ைல 
    
  
  
  
  
  
  
  
  
  
  
  
 
  
 
26அ.ஆΆ எனி᾿, எᾸத வைகயான பாᾐகாᾺᾗ உபகரணΆ உபேயாகிᾰகிᾹறீ᾽ க῀? 
 ᾘ᾵                  ைகᾜைர  கᾶᾶᾊ மாᾲᾰ    
ெபᾶகᾦᾰᾁ: 
27.கடᾸத ᾚᾹᾠ மாதᾱகளி᾿ கீேழ ᾁறிᾺபிடᾺப᾵ᾌ῀ள ெதாᾸதரᾫ ஏேதᾔΆ இᾞᾸததா? 
    மாதவிடாᾼ சாியாக இᾞᾰகிᾹறதா?                     ஆΆ    இ᾿ைல 
   நீ᾽ ேபாᾁΆ இடᾷதி᾿ அாிᾺᾗ  ஏιᾺப᾵ᾌ῀ளதா? ஆΆ    இ᾿ைல 
   ெவ῀ைளᾺபᾌத᾿ உ῀ளதா?     ஆΆ    இ᾿ைல 
 
28.நீᾱக῀ உட᾿நலᾰᾁைறᾫ ஏιᾺப᾵டா᾿ எᾹன ெசᾼᾪ᾽களா? 
 அ.ᾪ᾵ᾊ᾿ ஓᾼᾫ எᾌᾺேபᾹ   ஆ.ேவைலᾰᾁᾲ ெச᾿ேவᾹ 
 இ.மᾞᾷᾐவாிடΆ ெச᾿ேவᾹ   ஈ.நாேன மᾞᾸᾐ உ᾵ெகா῀ேவᾹ 
29.உᾱகᾦᾰᾁ உட᾿நலᾰᾁைறᾫ ஏιᾺப᾵டா᾿ நீᾱக῀ ேவைல பா᾽ᾰᾁΆ உᾺபளᾷதி᾿ ைவᾷதியΆ 
பா᾽Ὰபா᾽களா?    ஆΆ   இ᾿ைல 
30.அᾞகி᾿ ஏேதᾔΆ மᾞᾷᾐவ வசதி உᾶடா?      ஆΆ   இ᾿ைல 
30ஆΆ எனி᾿, எᾸத வைகயான மᾞᾷᾐவ வசதி? 
 அரᾆ மᾞᾷᾐவமைன    தனியா᾽ மᾞᾷᾐவமைன 
 
உயரΆ (ெச.மீ.) :_____________________________________ 
எைட (கிேலா)  :_____________________________________ 
நாᾊᾷ ᾐᾊᾺᾗ  :_____________________________________ 
இரᾷத அᾨᾷதΆ :_____________________________________ 
ச᾽ᾰகைர அளᾫ இரᾷதᾷதி᾿:_____________________________________ 
கᾶ ᾗைர  :       _____________________________________ 
ெடாிஜியΆ:      _____________________________________ 
ேதா᾿ தᾊᾺᾗ:    _____________________________________ 
ேதா᾿ ᾗᾶ:        _____________________________________ 
ᾘᾴைச ெதாιᾠ:_____________________________________ 
 
    
  
  
  
  
  
  
 
 
 
 
ANNEXURE-4  
CLASSIFICATION OF BMI ACCORDING WHO GUIDELINES 
CLASSIFICATION  BMI 
Underweight < 18.50 
Normal range 18.50-24.99 
Pre-obese 25.00-29.99 
Obese Class I 30.00-34.99 
Obese Class II 35.00-39.99 
Obese Class III ≥40.00 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ANNEXURE- 5 
GRADING OF HYPERTENSION ACCORDING TO JOINT NATIONAL 
COMMITTEE VIII GUIDELINES 
CLSSIFICATION SYSTOLIC BLOOD 
PRESSURE 
(mmHg) 
 DIASTOLIC BLOOD 
PRESSURE 
(mmHg) 
NORMAL <120 AND <80 
PREHYPERTENSION 120-139 OR 80-89 
STAGE I 
HYPERTENSION 
140-159 OR 90-99 
STAGE II 
HYPERTENSION 
≥160 OR ≥100 
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ANNEXURE – 8 
KEY TO MASTER CHART 
LABEL CODING 
AGE GROUP 1- 15-30 YEARS 
2- 31-45 YEARS 
3- 46-60 YEARS 
SEX 1- MALE  
2- FEMALE  
3- TRANSGENDER 
MARITAL STATUS 1- MARRIED 
2- SINGLE 
3- WIDOWED 
4- DIVORCED/SEPARATED 
EDUCATION STATUS 0- ILLITERATE 
1- PRIMARY SCHOOL 
2- MIDDLE SCHOOL 
3- HIGH SCHOOL 
4- HIGHER SECONDARY SCHOOL 
5- DIPLOMA 
6- DEGREE 
OTHER DISEASES 1- VARICOSE VEIN 
2- RENAL CALCULI 
3- INTERSTITIAL LUNG DISEASE 
4- CORONARY ARTERY DISEASE 
NATURE OF BRINE 
WORK 
0- NON BRINE WORK 
1- CRYSTAL RESHUFFLING 
2- SCRAPPING OF SALT 
3- RAW SALT HEAPING 
NATURE OF NON 
BRINE WORK 
0- BRINE WORK 
1- CRUSHING 
2- GRINDING 
3- MILLING 
4- PACKING SALT 
5- LOADING SALT 
6- PLANT/MACHINE OPERATOR 
 
LABEL CODING 
DAILY DURATION OF 
WORKING HOURS A 
DAY 
0- > 10 HOURS 
1- 9-10 HOURS 
2- 6-8 HOURS 
NUMBER OF 
WORKING DAYS A 
WEEK 
1- 6 DAYS 
2- 7 DAYS 
DURATION OF 
INTERVAL BETWEEN 
WORK 
0- <1 HOUR 
1- ≥1 HOUR 
KIND OF HEALTH 
FACILITY PREFERRED 
0- GOVERNMENT FACILITY 
1- PRIVATE FACILITY 
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25 1 1 1 2 3 1 0 0 1 0 0 0 0 0 0 0 0 0 2.5 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30 1 1 1 1 1 2 1 0 1 0 0 0 0 0 0 0 0 0 2 1 0 4 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
32 2 1 1 1 3 1 0 0 1 0 0 0 0 0 0 0 0 0 5 1 0 4 0 0 1 0 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0
35 2 1 1 1 6 2 0 1 1 0 0 0 0 0 0 0 0 0 4 0 3 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
46 2 1 1 1 5 2 0 0 0 1 0 0 0 0 0 0 3 1 15.5 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1
32 2 2 1 1 3 1 0 0 0 1 0 0 0 1 1 0 0 1 13 1 0 2 0 0 1 0 1 1 1 1 0 0 0 0 0 0 1 0 1 1 1 1
60 3 2 1 3 1 1 1 0 0 1 1 0 0 0 0 0 0 1 23 0 1 0 1 0 1 0 1 0 1 1 0 1 0 0 1 1 1 0 0 0 0 0
38 2 1 1 1 2 2 0 1 1 0 0 0 0 0 0 0 0 0 20 1 0 5 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
33 2 1 1 1 3 2 0 1 1 0 0 0 0 0 0 0 0 0 10 1 0 5 1 1 1 0 1 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0
55 3 1 1 1 2 1 0 1 0 1 1 1 0 0 0 0 0 1 25 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
57 3 1 2 3 3 1 0 0 0 1 1 1 0 0 0 0 0 1 40 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
60 3 1 2 2 3 1 0 0 0 0 0 0 0 0 0 0 0 0 28 0 3 0 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
32 2 2 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2 0 3 0 0 1 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
22 1 1 1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 2.5 0 1 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 1 1 1 1 2 2 0 0 1 0 0 0 0 0 0 0 0 0 3 0 1 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 1 1 1 2 1 2 0 1 0 0 0 0 0 0 0 0 0 0 2 1 0 5 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23 1 1 1 1 4 2 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 5 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
38 2 1 1 1 2 2 0 1 1 0 0 0 0 0 0 0 0 0 5.5 0 2 0 0 2 1 0 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1
38 2 1 1 1 1 2 0 0 1 0 0 0 0 0 0 0 0 0 10 0 2 0 0 2 1 0 1 1 1 1 1 0 0 0 1 0 1 1 1 1 1 0
42 2 1 1 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 11 1 0 2 0 2 1 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 1 0
42 2 1 1 1 1 1 0 1 1 1 0 0 1 0 0 0 0 0 18 0 1 0 0 2 1 0 1 1 1 1 0 0 0 0 1 1 1 0 1 1 0 1
47 3 1 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 5 0 2 1 0 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0
51 3 1 1 1 1 2 1 0 0 1 1 0 0 0 0 0 0 1 8 0 1 0 0 2 1 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0
60 3 1 1 3 0 1 1 0 0 1 0 1 0 0 0 0 0 1 27 0 3 0 1 2 1 0 1 0 0 1 1 1 0 0 1 1 1 1 0 0 0 0
60 3 1 1 1 2 1 0 1 1 1 0 1 0 0 0 0 0 1 35 0 2 0 1 2 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
20 1 2 1 2 4 2 0 0 0 0 0 0 0 0 0 0 0 0 2.75 1 0 4 0 2 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0
32 2 2 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 1 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35 2 2 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 2.5 0 2 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
36 2 2 2 4 3 1 0 0 0 1 0 0 0 0 1 0 0 0 3 0 2 0 1 2 1 0 1 1 1 1 1 0 1 1 0 0 1 1 1 1 1 1
39 2 2 1 4 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 1 2 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1
48 3 2 1 1 2 2 0 0 0 1 1 0 0 0 0 0 0 0 4.5 1 0 4 0 2 1 0 1 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0
59 3 2 1 3 1 1 1 0 0 1 1 1 0 0 0 0 0 1 35 0 1 0 1 2 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
57 3 2 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 30 0 1 0 0 2 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0
27 1 1 1 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 5 0 0 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
37 2 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 2 1 0 5 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
38 2 2 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 12.5 1 0 2 0 0 2 0 1 0 0 1 1 0 0 0 0 0 1 0 1 1 1 0
18 1 1 1 2 1 1 0 0 1 0 0 0 0 0 0 0 0 0 2.5 0 3 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
43 2 1 1 1 4 1 0 1 1 1 1 0 0 0 0 0 0 1 10 0 3 0 0 1 2 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1
23 1 1 1 2 3 1 0 0 1 1 0 0 1 0 0 0 0 0 3 0 3 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25 1 1 1 2 6 2 0 0 1 0 0 0 0 0 0 0 0 0 3 1 0 6 0 2 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0
31 2 1 1 2 3 2 0 0 1 1 0 0 0 0 1 0 0 1 4 1 0 5 0 2 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0
34 2 1 1 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 7 0 3 0 0 2 2 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1
37 2 1 1 1 2 2 0 1 1 0 0 0 0 0 0 0 0 0 4 1 0 5 0 2 2 0 1 0 0 0 0 1 0 0 0 0 1 1 0 1 1 0
41 2 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 10 0 3 0 0 2 2 0 1 1 1 1 0 0 0 0 1 1 1 0 0 1 1 1
42 2 1 1 1 2 2 0 1 1 1 0 0 0 0 1 0 0 1 8 0 3 0 1 2 2 0 1 1 1 1 1 0 0 0 1 0 1 1 0 0 1 1
47 3 1 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 21 0 2 0 0 2 2 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1
50 3 1 1 1 1 1 0 0 1 1 1 0 0 0 0 0 0 1 18 0 3 0 0 2 2 0 1 1 0 1 1 1 0 0 0 0 1 1 1 1 1 1
21 1 2 2 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 4 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
59 3 2 1 1 1 1 0 0 0 1 1 1 0 0 0 0 0 1 40 0 1 0 1 2 2 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
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58 3 1 1 1 2 1 1 0 0 1 0 1 0 0 0 0 0 1 30 0 2 0 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
57 3 2 1 1 1 2 0 0 0 1 0 1 0 0 0 0 0 1 22 0 3 0 0 0 1 1 1 0 1 1 0 1 0 0 1 1 1 0 0 0 0 0
30 1 1 1 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 11 1 0 6 0 1 1 1 1 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0
43 2 1 2 2 4 2 1 1 1 1 1 0 0 0 0 0 0 0 20 1 0 3 0 1 1 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0
46 2 1 1 1 2 1 1 0 0 0 0 0 0 0 0 0 0 0 13 0 2 0 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 0 1
28 1 2 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 3 0 2 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0
29 1 2 2 1 3 1 0 0 0 1 0 0 0 0 1 0 0 1 4 1 0 4 1 1 1 1 1 0 1 1 0 0 0 0 0 0 1 0 0 1 0 1
33 2 2 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 4.5 0 3 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
36 2 2 1 4 2 2 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 4 0 1 1 1 1 1 1 1 1 1 1 0 0 0 1 0 0 0 0 0
40 2 2 1 3 2 1 0 0 0 1 0 0 0 0 0 0 1 0 14.5 0 1 0 1 1 1 1 1 1 1 1 1 0 0 0 1 0 1 1 1 1 1 0
45 2 2 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 10 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 1 1 1 0 1 1 1 0
45 2 2 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 13 0 2 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 1 0 0 1 1 1
48 3 2 2 1 1 1 0 0 0 0 0 0 0 1 0 0 0 0 10 0 2 0 0 1 1 1 1 1 0 1 1 0 0 0 1 1 1 1 0 0 1 0
23 1 1 1 2 5 2 0 0 0 0 0 0 0 0 0 0 0 0 2.5 1 0 6 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 1 1 1 2 3 2 0 0 0 0 0 0 0 0 0 0 0 0 4.25 0 3 0 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 1 1 1 2 3 1 0 0 0 0 0 0 0 0 0 0 0 0 5 1 0 5 0 2 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
28 1 1 1 2 6 2 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 6 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 1 1 1 1 4 2 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 5 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18 1 1 1 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 2.5 1 0 5 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
36 2 1 1 1 3 2 0 0 1 0 0 0 0 0 0 0 0 0 4 1 0 5 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
45 2 1 1 1 2 2 0 1 1 1 0 0 1 0 0 0 0 0 14 0 1 0 1 2 1 1 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1
42 2 1 2 1 3 1 0 1 0 0 0 0 0 0 0 0 0 0 10 0 2 0 0 2 1 1 1 1 0 1 0 0 0 0 0 0 1 0 0 1 1 0
49 3 1 1 1 2 2 1 0 1 1 0 0 0 0 0 0 2 0 15 1 0 5 0 2 1 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
52 3 1 1 1 3 1 0 1 0 1 1 0 0 0 0 0 0 0 10 0 2 0 0 2 1 1 1 0 0 1 1 0 0 0 1 0 1 0 0 0 0 0
52 3 1 1 1 1 1 1 1 1 1 0 1 0 0 0 0 0 1 25 0 1 0 0 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
57 3 1 1 1 2 1 0 1 1 1 0 1 0 0 0 0 0 0 20 0 1 0 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
22 1 2 1 2 4 2 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 4 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 1 2 1 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 4 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
26 1 2 1 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 2 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1
29 1 2 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 5 1 0 2 0 2 1 1 1 1 1 0 0 0 0 0 0 0 1 1 1 0 1 0
32 2 2 1 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 4 1 0 1 0 2 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0
34 2 2 1 1 2 2 0 0 0 1 0 0 0 1 0 0 0 0 6 1 0 3 0 2 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1
35 2 2 2 1 4 1 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 4 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
36 2 2 2 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 4 1 0 4 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
36 2 2 1 1 1 1 0 0 0 1 0 0 0 0 1 0 0 1 8 0 2 0 0 2 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
37 2 2 1 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 3.5 1 0 1 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
37 2 2 1 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 1 0 2 1 1 1 0 0 0 0 1 0 1 0 0 1 1 1 1 0 1
45 2 2 2 1 3 1 0 0 0 0 0 0 0 0 0 0 0 0 7 1 0 3 0 2 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1
49 3 2 2 1 2 1 0 0 0 1 0 0 0 0 1 0 0 1 15 0 3 0 1 2 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1
38 2 2 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 8 0 2 0 1 0 2 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1
21 1 1 1 2 3 2 0 0 1 0 0 0 0 0 0 0 0 0 2 1 0 2 0 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
36 2 1 1 1 3 2 0 1 1 0 0 0 0 0 0 0 0 0 3 0 1 0 0 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21 1 1 1 2 3 2 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 3 0 1 2 1 1 1 1 1 0 0 0 0 0 0 1 0 0 0 0 1
38 2 1 2 1 5 2 0 1 1 0 0 0 0 0 0 0 0 0 6.5 1 0 6 1 1 2 1 1 1 0 1 1 0 0 0 1 0 1 0 1 1 0 1
53 3 1 1 1 1 1 0 1 1 1 1 1 0 0 0 0 0 1 28 0 3 0 1 1 2 1 1 1 1 0 0 0 0 0 1 1 1 0 1 1 1 0
26 1 2 1 1 3 1 0 0 0 0 0 0 0 0 0 0 0 0 5 1 0 4 0 1 2 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0
37 2 2 2 1 4 2 0 0 0 0 0 0 0 0 0 0 0 0 7 0 1 0 0 1 2 1 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0
44 2 2 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 5 0 2 0 0 1 2 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1
18 1 1 1 2 1 2 0 0 1 0 0 0 0 0 0 0 0 0 2 1 0 1 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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18 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 2.5 1 0 5 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40 2 1 1 1 2 2 0 0 1 0 0 0 0 0 0 0 0 0 7 0 3 0 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23 1 1 1 2 6 1 0 1 1 0 0 0 0 0 0 0 0 0 2 1 0 3 1 2 2 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1
40 2 1 2 1 2 2 0 0 1 1 0 0 0 0 1 0 0 1 7 1 0 4 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
52 3 1 1 1 2 1 0 0 0 1 0 1 0 0 0 0 0 1 20 0 3 0 0 2 2 1 1 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0
19 1 2 1 2 3 2 0 0 0 0 0 0 0 0 0 0 0 0 2.5 1 0 4 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
31 2 2 1 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 4 0 2 2 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0
48 2 2 1 1 2 2 0 0 0 1 0 0 1 0 0 0 0 0 18 0 2 0 0 2 2 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
37 2 1 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 7 1 0 3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1
29 1 1 1 1 2 2 0 1 1 0 0 0 0 0 0 0 0 0 10 1 0 4 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
34 2 1 1 2 4 2 0 1 1 0 0 0 1 0 0 0 0 0 7 1 0 4 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1
31 2 2 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 5 1 0 2 0 0 1 0 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0
41 2 2 2 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 18 0 3 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0
23 1 1 1 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 2.75 1 0 3 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 1 1 1 2 2 2 0 0 1 0 0 0 0 0 0 0 0 0 2.5 1 0 5 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
39 2 1 2 1 3 2 0 0 0 1 1 0 0 0 0 0 0 0 5.5 1 0 6 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
46 2 1 2 1 2 2 0 0 1 0 0 0 0 0 0 0 0 0 6 0 2 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35 2 1 1 1 2 2 0 0 1 0 0 0 0 0 0 0 0 0 9 0 3 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0
38 2 1 1 1 2 1 0 1 1 0 0 0 0 0 0 0 0 0 10 0 2 0 1 1 1 0 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 0
40 2 1 1 1 2 1 0 0 0 1 0 0 1 0 0 0 0 0 12 0 3 0 0 1 1 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 1 1
45 2 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 20 0 3 0 0 1 1 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 0 0
46 2 1 1 1 4 2 0 0 0 0 0 0 0 0 0 0 0 0 8 1 0 4 0 1 1 0 1 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1
53 3 1 1 1 1 1 0 1 0 1 1 1 0 0 0 0 0 1 30 0 3 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
28 1 2 1 1 3 1 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 4 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1
29 1 1 1 2 3 2 0 0 1 0 0 0 0 0 0 0 0 0 2 1 0 5 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18 1 1 1 2 4 2 0 0 1 0 0 0 0 0 0 0 0 0 2.25 1 0 5 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 1 1 1 1 4 2 0 0 1 0 0 0 0 0 0 0 0 0 3 1 0 4 0 2 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1
31 2 1 1 1 4 2 0 0 1 0 0 0 0 1 0 0 0 1 6 0 3 0 1 2 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1
33 2 1 1 1 2 2 1 0 1 0 0 0 0 0 0 0 0 0 8 0 1 0 0 2 1 0 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
35 1 1 1 1 3 2 0 1 1 1 0 0 0 1 0 0 0 1 5 1 0 5 0 2 1 0 1 0 0 0 0 1 0 0 0 0 1 1 0 0 1 0
35 2 1 1 1 2 2 0 0 0 1 0 0 0 0 1 0 0 1 5 1 0 3 0 2 1 0 1 0 0 0 0 1 0 0 0 0 1 0 1 0 0 0
45 2 1 1 3 1 2 0 1 0 0 0 0 0 0 0 0 0 0 6 1 0 2 0 2 1 0 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 0
47 3 1 1 1 4 2 1 0 0 1 0 0 1 1 0 0 0 0 10 1 0 5 0 2 1 0 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
52 3 1 1 1 2 1 0 1 1 1 0 0 0 0 0 0 4 1 21 0 1 0 0 2 1 0 1 1 1 1 0 1 0 0 1 1 1 1 0 1 1 0
19 1 2 1 2 4 2 0 0 0 0 0 0 0 0 0 0 0 0 2.25 1 0 4 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
38 2 2 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 8 0 3 0 1 2 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0
42 2 2 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 13.5 0 2 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
31 2 1 1 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 6 0 3 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
46 3 1 1 1 3 2 0 0 1 1 1 0 1 0 0 0 0 0 17 1 0 5 0 0 2 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1
27 1 1 1 1 4 2 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 6 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 2 1 0 5 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
56 3 1 2 3 1 1 0 1 0 1 1 1 0 0 0 0 0 1 36 0 3 0 1 1 2 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
30 1 2 1 4 2 1 0 0 0 0 0 0 0 0 0 0 0 0 9 0 3 0 0 1 2 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1
25 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 2.25 0 3 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
26 1 1 1 2 4 2 0 0 1 0 0 0 0 0 0 0 0 0 2.75 1 0 5 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
33 2 1 1 1 2 2 0 1 1 0 0 0 0 0 0 0 0 0 5 1 0 5 0 2 2 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
29 2 2 1 1 4 2 0 0 0 0 0 0 0 0 0 0 0 0 3.25 1 0 4 0 2 2 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1
36 2 2 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 12 0 3 0 1 2 2 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1
39 2 1 2 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 7 0 3 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1
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51 3 1 2 1 1 1 1 1 1 1 0 0 0 0 0 0 1 0 24 0 2 0 1 1 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 0
52 2 1 1 1 1 1 0 1 1 1 0 1 0 0 0 0 0 1 25 0 2 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
55 3 1 2 3 2 1 0 1 0 1 1 1 0 0 0 0 0 1 20 0 1 0 1 1 1 1 1 1 0 0 0 1 1 0 1 0 1 1 1 0 1 1
37 2 2 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 7 1 0 4 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21 1 1 1 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 1 1 1 2 6 1 0 1 1 0 0 0 0 0 0 0 0 0 5 1 0 5 0 2 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
26 1 1 1 2 4 2 0 0 1 0 0 0 0 0 0 0 0 0 2 1 0 5 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35 2 1 1 1 0 2 0 1 1 0 0 0 0 0 0 0 0 0 2 1 0 5 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
44 2 1 1 2 3 2 0 0 0 0 0 0 0 0 0 0 0 0 9 1 0 1 0 2 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
21 1 1 1 1 1 2 1 1 1 0 0 0 0 0 0 0 0 0 2 1 0 5 0 2 1 1 1 1 0 0 0 0 0 0 0 0 1 1 1 0 1 0
27 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 2 1 0 2 0 2 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
35 2 1 1 1 2 2 1 0 1 0 0 0 0 0 0 0 0 0 15 0 1 0 1 2 1 1 1 1 0 1 1 0 0 0 1 0 0 0 0 0 0 0
39 2 1 1 1 1 2 0 1 1 0 0 0 0 0 0 0 0 0 5.5 1 0 6 0 2 1 1 1 0 0 0 0 1 0 0 0 0 1 1 1 1 1 1
43 2 1 1 1 2 1 0 1 1 0 0 0 0 0 0 0 0 0 17 0 3 0 1 2 1 1 1 1 1 1 1 0 0 0 1 0 1 0 1 1 1 1
44 2 1 1 1 1 2 0 1 1 1 0 1 0 0 1 0 0 0 15 0 3 0 0 2 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0
35 2 2 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 3.25 1 0 4 0 2 1 1 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0
35 2 2 2 4 2 1 0 0 0 0 0 0 0 0 0 0 0 0 7 0 3 0 0 2 1 1 1 1 1 1 1 0 0 0 0 0 1 0 1 1 1 1
35 2 2 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 8 1 0 1 0 2 1 1 1 0 0 1 1 0 0 0 0 0 1 0 1 1 1 1
37 2 2 2 1 0 1 1 0 0 1 0 0 0 0 1 0 0 1 9 0 3 0 1 2 1 1 1 1 0 1 0 0 1 0 0 0 1 1 1 0 1 0
43 2 2 1 1 2 1 1 0 0 1 0 0 0 0 1 0 0 1 10 0 3 0 0 2 1 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1
33 2 1 2 1 3 2 0 0 1 0 0 0 0 0 0 0 0 0 6 1 0 5 0 1 2 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0
28 1 1 1 1 4 2 0 1 0 0 0 0 0 0 0 0 0 0 6.5 1 0 4 0 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35 2 1 1 1 3 2 0 1 1 1 0 0 1 0 0 0 0 0 5 1 0 5 0 1 2 1 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1
44 2 1 1 1 1 2 0 0 1 0 0 0 0 0 0 0 0 0 7 1 0 5 0 1 2 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
19 1 1 1 2 5 1 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 0 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25 1 1 1 2 2 2 0 1 1 0 0 0 0 0 0 0 0 0 2 1 0 5 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
37 2 1 1 1 2 2 0 0 1 1 0 0 0 0 0 0 1 0 6 1 0 4 0 2 2 1 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0
41 2 1 2 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 13 0 3 0 1 2 2 1 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0
42 2 1 1 1 1 2 0 0 1 0 0 0 0 0 0 0 0 0 6.5 1 0 4 0 2 2 1 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0
26 1 1 1 2 3 2 0 1 1 0 0 0 0 0 0 0 0 0 3 1 0 1 0 2 2 1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 1 0
37 2 1 1 1 2 2 0 0 1 0 0 0 0 0 0 0 0 0 9 1 0 4 0 2 2 1 1 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1
38 2 1 2 1 2 1 0 1 1 0 0 0 0 0 0 0 0 0 14 0 1 0 0 2 2 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1
57 3 1 1 1 1 1 0 1 0 1 1 1 0 0 0 0 0 1 30 0 2 0 1 2 2 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
59 3 1 1 1 2 1 1 0 1 1 0 1 0 0 0 0 0 1 25 0 3 0 1 2 2 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0
60 3 1 1 1 1 1 0 1 0 1 1 1 0 0 0 0 0 1 22 0 2 0 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
60 3 1 1 1 1 1 1 0 1 1 1 1 0 0 0 0 0 1 30 0 1 0 1 2 2 1 1 1 1 1 1 1 1 0 1 1 1 1 0 0 0 1
20 1 2 1 2 3 2 0 0 0 0 0 0 0 0 0 0 0 0 2.5 1 0 4 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
32 2 2 2 1 2 1 1 0 0 0 0 0 0 0 0 0 0 0 6 0 2 0 0 2 2 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1
34 2 2 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 7 1 0 4 0 2 2 1 1 0 1 1 0 0 0 0 0 0 1 0 0 1 1 1
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 152 47 74 100 80 1 113 1 0 1 0 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 151 59 70 100 60 1 90 0 1 0 0 0 0 1 0
1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 0 0 0 0 0 2 2 2 2 0 0 0 0 170 76 86 100 70 1 101 1 1 0 0 0 0 1 0
0 0 0 1 1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 2 2 2 2 0 0 0 0 168 50 84 100 70 1 91 0 0 1 0 1 0 1 0
0 1 0 0 1 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 2 2 2 2 0 0 0 0 162 55 80 110 80 1 78 0 0 0 1 0 0 1 0
0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 2 2 2 2 1 1 1 1 156 64 74 110 70 1 107 1 1 0 0 0 0 1 0
1 1 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 1 1 3 1 0 1 1 1 1 157 51 76 140 100 4 195 1 0 0 1 1 1 1 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 1 1 0 1 1 160 62 76 100 70 1 94 1 0 0 1 1 0 1 0
0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 1 0 0 0 162 55 74 120 80 2 196 0 1 1 0 0 1 1 0
1 1 0 0 0 1 0 0 0 0 0 1 1 0 1 1 0 0 0 0 2 2 2 2 0 0 0 0 178 68.2 72 120 80 2 97 1 0 0 1 1 0 1 0
1 1 1 0 1 1 0 0 0 0 0 1 1 0 0 0 0 1 1 1 2 2 2 2 1 1 1 1 161 51 78 130 90 3 107 0 1 1 0 1 0 1 0
1 1 0 0 0 1 0 0 0 0 0 1 1 1 0 0 0 1 1 1 2 2 2 2 0 0 0 0 161 50 68 110 70 1 88 0 1 0 1 0 0 1 0
0 0 0 0 0 0 1 1 1 0 0 1 1 1 0 0 0 1 0 1 2 2 2 2 0 0 0 0 152 69 68 120 80 2 104 1 1 0 1 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 148 58 68 90 60 1 105 1 0 0 1 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 1 1 0 1 1 148 60 66 140 100 4 97 0 0 0 1 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 140 33 64 90 60 1 88 1 0 1 0 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 1 1 0 0 0 1 161 53 86 110 80 1 94 1 0 1 0 1 0 1 0
1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2 2 2 2 0 0 0 0 148 67 64 90 60 1 96 1 0 0 0 1 0 1 0
1 1 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 1 0 1 2 2 2 2 0 1 0 0 168 67.1 70 110 80 1 181 1 0 0 0 1 0 1 0
0 1 0 0 0 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 2 2 2 2 1 0 0 1 170 59.6 80 150 100 4 203 0 1 1 0 0 1 1 0
0 0 1 0 1 1 1 1 1 0 0 1 1 1 0 0 0 1 1 0 2 2 2 2 0 0 0 0 155 54 68 100 70 1 115 1 0 0 0 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 2 2 2 2 0 0 0 0 162 59 70 110 70 1 113 0 1 0 0 1 0 1 0
1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 2 2 2 2 1 0 0 0 180 89 72 100 70 1 101 1 0 0 0 1 0 1 0
1 1 0 0 0 0 1 1 1 0 0 1 1 1 0 0 0 1 1 1 2 2 2 2 0 1 0 0 161 52 72 90 60 1 91 0 0 1 0 1 0 1 0
1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 0 0 1 1 1 2 2 2 2 0 0 0 0 159 53 74 140 100 4 99 0 1 0 0 1 1 1 0
0 0 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 0 1 0 1 161 55 76 100 70 1 96 0 0 0 0 1 1 1 0
0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 168 58 68 100 70 1 98 0 1 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 165 69 84 120 80 2 109 0 1 0 0 0 0 1 0
0 0 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 2 2 2 2 1 1 1 0 160 64 70 130 100 4 201 1 0 0 1 1 0 1 0
1 0 0 0 1 1 1 1 1 0 0 1 1 0 0 0 0 1 0 1 2 2 2 2 0 0 0 1 170 65 56 120 80 2 101 0 0 0 1 1 0 1 0
0 1 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 1 2 2 2 2 0 1 0 0 160 55 68 100 60 1 88 1 0 0 1 1 0 1 0
1 1 1 0 1 1 0 0 0 0 0 1 1 0 1 1 0 1 0 1 2 2 2 2 1 1 1 1 155 56 74 140 100 4 89 1 0 1 0 1 0 1 0
0 0 0 0 0 0 1 1 1 0 0 1 1 1 0 0 0 0 0 0 1 3 1 0 1 1 1 1 140 38 68 150 90 4 138 1 0 0 0 1 0 1 0
0 1 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 1 1 0 1 1 0 0 0 1 148 43 76 80 60 1 76 1 0 1 0 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 140 42 80 100 70 1 99 1 0 0 1 1 0 1 0
0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 1 0 1 2 2 2 2 1 1 1 1 149 45 74 130 100 4 91 1 0 0 1 1 0 1 0
0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 155 49 76 110 80 1 112 0 0 0 0 1 0 1 0
1 1 0 0 0 1 1 1 1 0 0 1 1 1 0 0 0 1 0 1 2 2 2 2 0 0 0 0 169 41.7 62 120 80 2 132 1 0 0 1 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 1 1 0 1 1 150 42 64 90 70 1 99 1 0 0 1 1 0 1 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 0 0 0 0 152 46 82 110 70 1 106 0 1 0 1 1 0 1 0
0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 1 1 1 0 0 0 157 49 76 140 100 4 104 1 0 0 1 1 0 1 0
1 1 1 0 1 1 1 0 1 0 0 1 0 1 0 0 0 1 0 1 2 2 2 2 1 0 0 0 167 72 72 120 80 2 126 0 1 0 0 1 1 1 0
0 1 0 0 0 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 2 2 2 2 0 0 0 0 159 48 74 100 60 1 85 1 0 0 0 1 0 0 0
1 1 0 0 0 1 0 0 0 0 0 1 0 1 0 0 0 1 0 1 2 2 2 2 0 0 0 0 172 59 70 90 60 1 139 0 0 0 0 1 1 1 0
1 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 1 0 1 2 2 2 2 1 1 1 0 152 52.1 82 130 90 4 226 1 0 0 1 1 0 1 0
1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2 2 2 2 0 0 1 0 154 61 76 120 80 2 102 1 0 0 0 1 0 1 0
0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0 1 0 1 2 2 2 2 0 0 0 0 154 57 74 110 70 1 149 1 1 0 0 1 0 1 0
0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 149 39 72 110 80 1 88 0 1 0 0 0 0 1 0
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1 1 1 0 1 1 0 0 0 0 0 1 1 1 0 0 0 1 0 1 2 2 2 2 0 1 1 0 153 58 82 130 90 4 221 0 1 0 0 1 0 1 0
1 1 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 0 1 3 1 0 1 1 1 1 150 57 76 150 90 4 153 1 1 0 1 1 0 1 0
1 1 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 2 2 2 2 0 0 0 0 169 58.2 70 120 80 2 105 0 0 0 0 1 1 0 0
0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 2 2 2 2 0 1 1 0 163 55 68 130 90 4 103 0 0 0 1 1 0 1 0
1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 2 2 2 2 0 0 0 0 168 49 76 110 80 1 97 1 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 2 2 2 2 1 1 1 1 158 59 72 140 90 4 82 1 0 0 1 1 0 1 0
0 0 0 0 1 0 1 1 1 0 0 1 0 1 0 0 0 0 0 0 2 2 2 2 0 0 0 0 165 54 74 150 110 4 216 0 0 0 0 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 163 51.6 72 100 70 1 89 0 1 0 0 1 0 1 0
1 0 0 0 0 0 1 1 1 0 0 1 1 1 0 0 0 1 0 1 2 2 2 2 0 0 0 0 160 69 70 110 80 1 201 1 1 1 0 1 0 1 0
0 0 1 0 1 1 0 0 0 0 0 0 0 0 1 1 1 1 0 1 2 2 2 2 0 1 1 0 157 48 70 130 90 3 213 1 0 1 0 1 1 1 0
1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 1 0 1 0 1 2 2 2 2 1 0 0 0 167 73 76 150 100 4 147 1 0 1 0 1 1 1 0
1 0 0 0 0 1 1 1 1 0 0 1 1 0 1 1 1 1 0 1 2 2 2 2 0 0 0 0 169 64 64 90 70 1 125 1 1 0 0 1 0 1 0
1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 2 2 2 2 0 0 0 1 164 56 70 110 80 1 102 1 0 1 1 1 0 1 0
0 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 148 41 80 110 70 1 108 1 0 0 1 1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 1 0 0 0 0 149 41 82 100 70 1 67 1 0 1 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 1 0 0 0 0 0 1 1 1 159 65 78 100 70 1 91 0 1 0 0 0 0 1 0
0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 1 175 61 82 120 80 2 112 1 1 0 0 1 1 1 0
0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 0 151 48 68 90 60 1 99 0 0 0 0 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 149 42 80 90 60 1 92 0 0 0 0 1 0 1 0
0 0 0 0 0 0 1 1 1 0 0 1 1 1 0 0 0 1 0 1 1 1 0 0 0 0 0 0 142 54 72 100 70 1 93 1 1 0 1 0 0 1 0
1 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 1 0 1 1 1 0 1 0 0 0 0 149 44 82 100 70 1 96 0 0 0 0 1 0 1 0
1 1 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 1 0 1 2 2 2 2 0 0 0 0 150 42.2 80 100 70 1 101 1 0 0 1 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 2 2 2 2 0 0 0 0 163 44 80 100 70 1 83 1 0 0 1 0 0 1 0
1 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 1 2 2 2 2 0 0 0 0 161 84 74 90 60 1 214 1 0 0 0 1 0 1 0
1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2 2 2 2 0 1 0 0 152 50 68 110 70 1 89 0 0 1 0 1 0 1 0
1 1 1 0 1 1 0 0 0 0 0 1 1 1 0 0 0 1 0 1 2 2 2 2 1 0 1 1 152 55 76 110 70 1 220 1 0 0 1 1 0 1 0
0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 157 65.5 86 130 80 3 124 0 1 0 0 1 0 1 0
0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 161 42 68 100 60 1 82 0 0 1 0 1 0 1 0
0 0 0 0 1 0 1 1 0 0 0 1 1 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 160 51 82 110 80 1 85 0 0 1 0 0 0 1 0
1 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 0 0 0 2 2 2 2 1 1 1 1 148 50 76 150 90 4 87 1 0 1 0 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 2 2 2 2 1 0 0 0 165 68 84 110 70 1 89 1 0 1 0 1 0 0 0
0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 2 2 2 2 0 0 0 0 158 50.9 74 100 70 1 96 0 0 1 0 0 0 1 0
0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 171 53 72 100 70 1 90 0 0 0 0 1 0 1 0
0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 2 2 2 2 0 1 1 0 170 81 80 120 80 2 152 0 1 0 0 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2 2 2 2 0 1 0 0 158 51 78 100 70 1 101 1 0 0 0 1 0 1 0
0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 155 59 76 150 90 4 102 0 1 0 0 0 1 1 0
0 0 0 0 1 0 1 1 0 0 0 1 1 1 0 0 0 1 1 0 2 2 2 2 0 0 0 0 150 44 78 120 80 2 93 1 0 1 0 1 0 1 0
0 1 0 0 1 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 2 2 2 2 0 0 0 0 159 58 82 110 70 1 143 0 1 0 0 1 1 1 0
1 1 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 0 1 1 3 1 0 1 1 1 1 148 42 72 140 100 4 219 0 1 0 1 1 0 1 0
1 1 0 0 0 1 1 0 1 0 1 1 1 1 1 1 0 1 1 1 2 2 2 2 1 1 1 1 151 61 78 140 90 4 101 1 0 1 0 1 0 1 0
0 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 160 51 76 100 70 1 96 0 0 0 1 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 0 1 150 45 78 140 100 4 99 0 1 0 1 1 0 1 0
0 0 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 171 75 82 120 80 2 110 1 0 0 1 1 1 1 0
0 0 1 0 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 2 2 2 2 0 0 0 0 168 57.6 80 140 100 4 123 0 0 1 0 1 0 1 0
1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2 2 2 2 0 0 0 0 155 88 72 120 70 2 119 0 1 0 0 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 1 1 1 1 157 56 66 110 80 1 132 1 0 0 1 1 0 1 0
1 1 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 153 41 78 110 80 1 95 1 0 1 0 1 0 1 0
1 1 0 0 0 1 1 1 1 0 0 0 0 0 1 1 0 1 0 1 2 2 2 2 1 1 1 1 158 49.4 70 150 100 4 211 1 0 0 1 1 0 1 0
0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 151 52.5 74 100 60 1 103 0 1 0 0 0 1 1 0
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 154 51 66 120 80 2 86 1 1 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 1 1 1 145 55 70 150 100 4 93 1 0 0 1 1 1 1 0
0 0 1 0 0 1 1 1 1 0 0 1 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 148 42 78 90 60 1 94 0 0 0 0 1 0 1 0
0 0 0 0 0 0 1 1 1 0 1 1 0 1 0 0 0 1 0 1 2 2 2 2 1 0 0 0 151 56 64 90 60 1 104 0 0 0 1 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 1 2 2 2 2 0 0 0 0 146 39.7 78 110 80 1 101 1 1 1 0 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 158 50.1 68 110 70 1 96 0 0 1 0 1 0 1 0
1 1 0 1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 166 58 72 100 70 1 99 0 1 0 0 1 1 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2 2 2 2 1 0 0 0 165 73.4 72 140 90 4 187 1 0 0 1 1 0 1 0
0 1 1 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 0 0 1 0 0 153 49 80 90 60 1 89 1 0 0 0 1 0 1 1
0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 0 0 0 1 1 1 138 36 82 90 60 1 86 1 0 0 0 1 0 1 1
0 0 1 0 1 0 1 1 1 0 0 1 1 1 0 0 0 0 0 0 2 2 2 2 0 0 0 0 161 55 74 100 70 1 97 0 1 0 0 0 0 1 1
0 0 0 0 0 0 1 1 1 0 0 1 1 1 0 0 0 0 0 0 2 2 2 2 0 0 0 0 168 70 88 120 80 2 110 1 0 1 0 1 0 1 1
0 1 0 0 1 1 0 0 0 0 0 1 1 1 0 0 0 1 0 1 2 2 2 2 0 0 0 0 159 52 70 100 70 1 98 0 0 1 0 1 0 1 1
0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 145 47 64 110 70 1 96 1 0 0 1 0 0 1 1
0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 1 146 43.6 74 100 70 1 96 1 0 1 0 1 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 147 45 76 110 70 1 97 1 1 0 0 1 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 0 0 1 153 62 72 150 100 4 83 1 0 0 1 0 0 0 1
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2 2 2 2 0 0 0 0 151 45 80 90 60 1 92 0 0 0 0 1 1 1 1
0 0 0 0 1 1 0 0 0 0 0 1 0 1 0 0 0 1 0 1 2 2 2 2 0 0 0 0 159 55 84 120 80 2 118 1 0 0 0 1 0 1 1
1 0 0 0 0 1 0 0 0 0 0 1 0 1 1 1 1 1 0 1 2 2 2 2 0 0 0 0 155 76 72 130 80 3 170 1 0 0 0 1 0 1 1
1 1 0 0 1 1 0 0 0 0 0 1 0 1 0 0 0 1 0 1 2 2 2 2 1 0 0 0 170 55.8 84 120 80 2 440 0 0 0 1 1 0 1 1
0 1 0 0 1 1 1 1 0 0 1 1 0 1 0 0 0 0 0 0 2 2 2 2 0 0 0 0 169 59 64 120 80 2 90 1 0 0 0 1 0 1 1
1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 2 2 2 2 1 0 0 0 154 73 78 110 80 1 93 0 1 0 1 1 0 1 1
0 0 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 1 2 2 2 2 0 0 0 0 160 51 72 100 70 1 89 0 1 0 0 1 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 152 46 76 100 70 1 96 0 0 0 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 1 1 0 0 0 1 156 49 82 100 70 1 103 0 1 0 0 1 0 0 1
0 0 0 0 0 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 1 0 0 0 0 1 146 47 72 110 70 1 90 0 1 0 1 0 0 1 1
1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 2 2 2 2 0 0 0 0 154 61 70 100 60 1 93 1 1 0 0 0 0 1 1
1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2 2 2 2 0 0 0 0 152 59 84 110 80 1 100 1 1 0 0 0 0 1 1
1 1 0 1 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 2 2 2 2 0 0 0 0 167 91 70 110 60 1 127 1 0 0 1 1 0 1 1
0 1 0 0 1 1 0 0 0 0 0 0 0 0 1 1 0 1 0 1 2 2 2 2 0 0 0 0 163 78 64 90 60 1 86 1 1 0 0 1 0 1 1
0 0 0 0 0 1 1 1 0 1 1 1 1 1 0 0 0 0 0 0 2 2 2 2 0 0 0 0 159 76 88 120 80 2 121 0 0 0 1 1 0 1 1
1 1 0 0 0 1 1 1 1 1 0 1 1 1 0 0 0 1 0 1 2 2 2 2 1 0 0 0 149 44 86 120 80 2 105 1 0 0 1 1 0 1 1
1 1 0 0 0 1 0 0 0 0 0 1 1 1 0 0 0 1 0 1 2 2 2 2 0 0 0 0 172 49 70 100 70 1 126 1 0 1 0 1 0 1 1
0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 164 56 82 140 90 4 110 0 1 0 0 0 0 0 1
1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2 2 2 2 0 0 0 0 155 48.7 68 90 70 1 108 0 0 0 0 1 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 153 50 70 100 60 1 89 0 0 0 1 1 0 0 1
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 1 0 0 147 49 84 90 60 1 86 1 1 0 0 1 0 0 1
0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1 153 48 78 100 70 1 65 1 0 0 1 0 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 0 0 0 0 154 50 72 120 80 2 95 0 0 0 1 1 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 148 42 74 90 60 1 100 0 0 0 0 1 1 1 1
1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 0 1 2 2 2 2 0 0 0 0 172 58 82 140 90 4 113 0 0 1 0 1 0 1 1
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